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Introduction 


The most difficult thing about writing and working on the Mad Math Manual in general was having 
almost too many things to explore, write, and think about and yet not being sure how directly relevant they 
are scientifically or if they are relevant in any way at all. When it comes to scientific research programs I 
once read that many times useful results are not obtained until a decade to many decades later. Therefore I 
thought it best that rather than omit such material, to present such material in this book as a sort of 
continuum. At the start of the book the ideas are more concrete, proven, verifiable. Towards the end of the 
book the material starts to become more conjectural, and by the end of the book the material is entirely 
fictional. Of course this is just a general trend throughout the book and there are exceptions. 


Keeping in mind that I don't think it’s possible or even useful to prove everything that one knows. 
Others might think of things differently. Personally however, Some of the things which are most interesting 
to me are things which I haven't yet and perhaps could never prove. Still it’s worth a try to try and explain 
what one knows or even think they know regardless. 


Setting things up in this way was necessary so as to create a range of expression that could enable 
the conveyance of difficult concepts. It is almost taken for granted that most people will not be able to 
understand the workings of physics and math. No matter how long or hard one studies they will always be 
inferior to the calculator. No matter how long or hard one studies a random illogical string of values of 
numbers will always remain just that.. So then what is the point? After all why care about physics, math or 
how the calculator and nature works if it does the work for you? 


Never mind that the workings of math and physics however are very interesting and captivating. 
Many people give up and simply say that they are not good at math and accept that as a fact of life. Math 
however plays a central role in Science. Pretty soon the same person would wrongly conclude that they are 
bad at science as well. Even worse, by ignoring math one is ignoring a crucial aspect of their humanity and 
self development. 


In truth math is a very lively subject. So then why do people find it to be so boring? The problem 
isn’t so much that Math is boring, rather math can actually be dangerous. In the absence of a teacher who is 
a good fit for the present stage of the student, getting stuck on a problem that one does not have the answer 
for may lead to obsession to the point of being dangerous to one’s health. There are some open pits in the 
road that everyone will encounter, but they have been encountered by others long before and students 
shouldn’t have to suffer through them as badly as they still continue to do. 


I feel one of the reasons behind my communication skills, or lack of, were because of my struggles 
in math. By trying to relate the problem to oneself one can later go and relate it along with other 
information to others. And yet no matter how strong one’s inclination towards math is a student must wait 
years and years before understanding the central parts of math. I remember having waited years before 
having the opportunity to learning calculus in college and how disappointingly boring it was. 


Slowly and as a result of years of viewing math as just some kind of tedious subject with busy work 
I was conditioned to dislike math and science. By the time I got to college I thought things might get better 
but in fact they got worse. While I got good grades in math and science and scored very well on exams | 
always felt like in fact I really didn't understand the material at all in the sense that the potential for deeper 
understanding was much greater than what was being offered. 


I didn't like how it was taught and I thought that overtime it was stifling innovation. I decided to do 
more research and present what I found in as simple and effective of a manner as possible. In order to try 
and convey some of the ideas I was working on, other prerequisite ideas had to be understood. Actually it 
was working on those very same ideas that lead to the growth in knowledge which allowed me to write this 
book. I feel that it’s important everyone who is interested in becoming familiar with such knowledge have 
the means to do so. In my case, in order to have the means, I had to go greatly out of my way to become 
familiar with such material. Hundreds to thousands of hours of independent research, watching and reading 
lectures, basically if some of the ideas which I was working on could be grasped without undergoing such 
hurtles but rather simply by reading the book then there would be great value in it. 


Regardless I was very satisfied with the things that I was learning and every time I felt that what I 
had learned or uncovered couldn’t be trumped by something more important or interesting it always was. 
The best part was wishing for certain mathematical relationships beforehand and then subconsciously and 
later consciously working to uncover them and succeeding. My favorite mathematical relation is the one for 
the speed of light presented relatively early in the book followed by a derivation of the alpha constant and 
mass of the electron later in the book. Both derivations are useful in the sense that they help one visualize 
why these important constants have the numerical value that they do. 


Because of the variety of subjects present, computer science, biology, physics, chemistry, and some others, 
the biggest difficulty in writing the Manual had to do with organizing the information and trying to best 
present it. Because of the amount of information and relatedness between it, one will not be able to fully 
appreciate some elements of the Manual until completing the book in its entirety. Therefore in order to 
make full use of the manual, it is important to not get bogged down by details and to skip certain sections to 
study later when and if this occurs. For example the mathematics of book 1 is not necessary to be able to 
read book 2, however, if one has the knowledge present in book 1 they will be able to more fully appreciate 
book 2. 


Squaring Numbers with Just One 


Some time ago I realized that any number made of just 1 squared can be solved with a very simple pattern. I 
was surprised by how many people didn’t know this at all. 


11°=121 

1117=12321 

1111°=1234321 
11111°=123454321 
111111°=12345654321 
1111111°=1234567654321 
11111111°=123456787654321 
111111111°=12345678987654321 


This pattern is easy to see and holds for all ones. Count the number of ones in the problem then for the 
answer count up to that number and back down again. In fact this is just an extension of the basic rules of 
multiplication. 


Eventually though we encounter a number with 10 or more ones. This is actually pretty simple to solve. 
Starting from right to left one places the factors and then simply carries over and adds 


Ten ones: 
1111111111°=12345678910987654321 
1 


1234567900 987654321 


Eleven ones: 
1111111111°=1234567900987654321 


11111111111°=123456789101110987654321 
1111 


123456790 12 0987654321 


11111111111°=123456790120987654321 
This result is due to the distributive property of multiplication. I have included a written example to better 
demonstrate what exactly is going on. 


Solving 11111? actually gives the factors for (x*+x’+x*+x+1)’. In the case of the worked example x is just 
implicitly set to 10. 


8 7 » 5 4 3 2 
x +2x +3x +4xX +5X +4xX +3xX +2xX4+1 


Plugging 10 for x into this equation gives the answer of 123454321. 
Looking back at some other examples 
111111111°=12345678987654321 


(x®+x7+xP +P txt xP tx? t+xt1)= 


16 15 14 13 12 1] 10 
xX +2xX°+3xX +4x°> +5xX° +6X +7xX + 


9 8 7 6 5 4 3 2 
8x +9x +8x +7x +6x +5xX +4x +3xX +2xX+1 


1111111111°=12345678910987654321 
i a 


1234567900 987654321 


(X04 KP EX 7+ XOXO EXTERPEXPAEXELYP= 


18 17 16 15 14 13 12 1] 10 
xX +2X +3xX +4xX°+5xX +6X° +7xX +8xX +9X + 


9 8 7 6 5 - 3 2 
10x +9x +8xX +7xX +6xX +5x +4xX +3xX° 42x41 
plugging 10 for 10 gives the answer of 1234567900987654321 


Using basic factoring it’s very easy to apply this mathematics to numbers composed of all 2s,3s,4s etc. 


22..228,33338,4444s, 5555s, 666666s 77777s, etc 


Eventually when we get to 3 and 6 
There is a very interesting pattern that develops. 


It’s almost like form of geometric algorithmic manipulation for lack of a better term. 


333x333=110889 
3333x3333=11108889 
33333x33333=1111088889 
33333342=111110888889 


666x666=443556 
6666x6666=44435556 
6666642=4444355556 
66666642=444443555556 


Basically the pattern for the 6s is that the answer has twice the number of digits as the number being 
squared and that the answer is broken up into two equal segments. The last number of the first segment is 3 
while the rest are all 4s, the last number of the last segment is 6 while the rest are all 5s . Basically the 
numbers carry over in the same way to infinity. 


The same type of pattern emerges with 3s as well but with different numbers, 1 takes the place of 4, 0 of 3, 
8 and 5, and 9 and 6. etc. 


Trying to figure out why this pattern works is a point of interest because it allows one to get the answer to 
very large squares instantaneously. As the next section also demonstrates this mathematical property has 
important applications in computer science, physics and biology. 


From a mathematical standpoint, If it could be expanded to other numbers it would be useful. 


Why does this pattern occur and why only with the number six and three? For now an explanation is 
lacking but one will be given later in the text. For now it suffices to say that this property has to do with the 
the base10 counting system. 


Pascals Triangle 
One of the most important and recurring motifs in mathematics is Pascals triangle. 


i 

i 

121 

1331 

14641 
15101051 
1615201561 


Almost everyone has heard of pascals triangle and yet no one is fully aware of its mathematical 
applications. Every so often something new is found out about Pascal's triangle 


take for example a very interesting little known geometric property of Pascals triangle. Each line 
corresponds to a different basic geometric object in different dimensions up to an infinite number of 
dimensions. For example in the first dimension there is simply 1 which represents a dot and has 1 vertices. 
Next is + 2 1which represents a segment and has 2 vertices and one line. Afterwards is + 3 3 1which 
represents a triangle has 3 vertices, 3 edges and 1 surface. + 46 4 1 represents a triangular pyramid with 4 
vertices, 6 edges, 4 surfaces, and 1 volume. One can continue this process into infinity. I'm not sure what 
the next object is called but I know it has (+5 10 10 5) 5 vertices, 10 edges, 10 surfaces, 5 volumes and 1 
hyper-volume (for lack of a better term). 


Knowing what the object is called is not so important in higher dimensions, the point is that this is a very 
interesting property for one to try and visualize and also nicely demonstrates how important not only 
Pascal’s triangle is but also how important setting math up in nice patterns is in explaining the universe. 


Pascal’s Triangle and 111...11" 


It is extremely simple to take a number composed of just ones and raise it to any power. The calculation 
works by creating Pascal’s Triangle and carrying over. 


Pascal’s triangle was first discovered over a thousand years ago yet by different names. It follows a very 
simple pattern and is incredibly useful. It can be used to figure the probability of events occurring. It is also 
useful in computation with the Binomial Theorem. Even the value of Pi can be calculated using this 
triangle. 
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1331 

14641 
15101051 
1615201561 


(p+q)'=1p*+2pqt1q° 
If one carries over, the results Pascals triangle simply gives the results of 11" 


11'=11 
11°=121 
11°=1331 
11*=14641 
11°=161051 
11°=1771561 


This can also be done with numbers besides 11. Although one adds previous numbers as in Pascals Triangle 
to create a new result these modified triangles are different in that more numbers are added. Although the 
concept seems tricky at first it’s incredibly simple. Included is an example to help visualize this process. 


111°=12321 
123212 
12321=1 as 
12321 mi=% 
12321=4 111 
12321 111=2 
12312=10 11 
12321 111-3 
12321=16 
12321 lil=2 
111 
12321= 19 
12321 Wi=1 
12321 =16 111 
12321 


(same pattern accross as before 
gives 10, 4, 1) 


*12312=10 should be read 12321=10 but this doesn't affect the calculation.* 
11142 gives 12321 and 12321°=111* 


111 
111°=12321 LltlicitLirit 
111°=1367631 1 i214 243,243%2,o12+l2F 11 


111*= 151807041 
1,1+3,14+3+6,3+6+7,6+7+6,7+6+3,6+3+1,34+1,1 
14101619161041 
fA A. 1. od 
1 


15180 7 041 
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The same pattern continues for the exponents of any number made up of just ones. 


Doing math in this way is actually just simply factoring. Take 111*= 15180704 , the values of the 
1’s,10’s,100’s place .. etc are 
14101619161041 


This is just the factorization of (x*+x+1)* 


x9 44x7 +10x°+16x° + 19x74 16x°+10x7 44x41 


Once the factors are found, to solve the actual multiplication of 111* all that is necessary is to set x=10 and 
carry over which is what happens in the second step. 


14101619161041 
1 Lk 
1 


15180 7 041 


This is easy enough to see when the coefficients before each variable are 1 but what about when they are 
not? 


For example 2975312x157351159=? Seems to be difficult to solve without a calculator. Also the usual 
technique of multiplication would take a long time and be prone to error. 


tt 


Solving for 2975312x157351159 with the matrix multiplication is much simpler. The only difference 
between solving this problem and 1111x1111 for example is that one of the numbers have to be flipped 
backwards (in this example it was 157351159) this is necessary so that the one’s, ten’s, 100’s places etc can 
meet at the right points. Also during the carrying part of the problem (when one goes to the factors to the 
answer) one must make sure to put the one’s places to the right and move up to the 10s place and beyond to 
the left. 


(2x94 Ox"4- 7x 45x Fax ext 1 x’ 47x Bx Fx Ex kt 9)= 


2x/4 + 19x + 66x! + 109 x! + 114x"° + 119x° + 
ggx° + 72x’ +100x° + 132x° + 97x79 + 62x° 4 33x7414x49 


Rather than having to add up all of the common coefficients and 60+ multiplication it is easily seen how 
matrix multiplication is much easier. 


At this point I hope that I have presented enough information to enable readers to easily do math to a level 
where they had previously thought impossible. In fact though using some other simple methods yet 
progressively more complicated methods and building off of the ones already demonstrated one can solve 
much more complicated math problems. 


Taking Reciprocals 
Another important operation to know in mathematics is how to take the reciprocal of a number. In the case 


of integers it’s quite easy to take the reciprocal. Basically all one has to do is shift the division to the right 
along with the decimal place. 


13 


1/13=.07692307692307 1/28=.0357142857142857 


In this way it is quite easy to take reciprocals. Basically one just goes until they find a number that was 
already present. In some cases however this can take a long time. The repeating pattern however never has a 
period larger than the actual integer. For example 19 has a period of 18. 


1/19= 
.052631578947368421052631578947368421052631578947368421 


In a sense this is a worst case scenario because it takes the longest amount of time until the numbers repeat. 
An interesting fact has to do with primitive roots. Whenever a numbers reciprocal has a period equal to n-1 
( that number minus 1) then n has a primitive root of 10. In this way one can figure that 19 has a primitive 
root of 10. 


That's as much as I'm going to discuss primitive roots in this book. Regardless I thought it important 
demonstrate how to take simple reciprocals. 
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The Ruler Method 


Multiplication problems involving just ones are easy enough, by using a wooden ruler and piece of paper, 
preferably graphing paper, one can make them even easier. This is very different from using a slide rule. 


11111°=? 
11111'=11111 
11111°=123454321 


11111°= 


The first factors are simply gotten by adding up the first five numbers 12345 
1=1 

1+2=3 

1+2+3=6 

1+2+3+4=10 

14+2+3+44+5=15 


1361015 


The same procedure is used, since 11111 has five places there is a maximum of five numbers being 
added at a time. This is where a ruler and graphing paper make the calculation a lot faster. To get the next 
number after fifteen one can add all five numbers 2,3,4,5,4 or one can use the fact that the previous sums 
gave 15. To get the next number all we have to do is add the number being added and subtract the one being 
removed and then add that sum to 15. 15+4-1=18=2+3+4+5+4. By marking a ruler and the sliding it down 
the can easily solve for all of the next numbers. For multiplying 11111 we mark the width of 5+1= 6 squares 
of graphing paper on a ruler. The next few pictures should make this clear A ruler the metric system would 
work even better because it would line up more equally to the squares on graphing paper, regardless the 
ruler that I have only has inches, it doesn’t look the greatest but still works fine. In a sense these type of 
problems are modified Pascal Triangles since one adds the terms from the previous row to make a new row. 
13610151819 


Bo Mena cae 
| ; 
I . 


11111'=11111 (11111)*3 
111112=123454321 
111113=137170096031 \> = 1371700960631 


factors: 1361015 1819181510631 
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(x*+x*+x?+x+1)3= 


x gx 4 6x 4 1007 4+ 15x84 


Using the ruler method I was able to find all of the ; : ri ; 
18x’ +19x° + 18x + 15x*+10x°+6x7+3x41 


following powers. 
(11111)°=137170096031 
(11111)*=15240969373571041 
(11111)°=169342410709747836551 
(11111)°=1881563525396008211918161 


(SE EE SS SS A ES SS SE Se ES EE 


This method can be used to multiply any number made of all 1s,2s,3s,4s,5s,6s,7s,8s or 9s. It doesn’t have to 
just be squares or exponents. It can also be used to multiply any number by any power of 
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(2,3,4,5,6,7,8,9)x(117,111°,11117,111°, etc). This is easier demonstrated by solving problems than explained 
in words however. 
11111° x222= 11111°x111x2 


First we use the ruler method to multiply by 111. Since there are 3 digits in 111 we need to mark 4 places of 
graphing paper on the ruler. 


Input 

6. 
11111 222 
Result 


417 707 102 637 913 823 045 831 742 


: - ——— “Doing this for the remaining terms, and then carrying over 
gives the answer for 11111°x111. Then all one has to do is multiply by 2 


BBE CWE SESE IESG IACI NW AC 


BENE Tea fe Se ue 1S 6.9 
A ROLE OME ie tt 


ANSE ESIC LIAS MIC MIE 
SoTeicloeioTos ea Mey} LIcy % +10 iC om 


Sa A ees a, oe 


Aa OFt ONS els a, 3.3 {31 O'S) 45) r eel 


11111° x222x36963= 
36963 is just 12321x2. 12321 is 111°. 


Therefore taking 417,707,102,637,913,823 and multiplying it by 111 twice and then lastly by three would 
be the same as multiplying it by 36963. One must be comfortable with multiplication tables and algebra to 
understand. 


To multiply by 111 we just add the first three terms 


2=2 
2+4=6 
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2+4+7=13 

13+(1-2)=12 

Afterwards the ruler method can be used. At the very end there are no more numbers left in the spaces, just 
use 0 and you will get the same answer. 


We now have the answer for 11111°x222x111. One can proceed to do the next multiplication straight away 
and still get the same answer, I prefer to carry over after each multiplication because it makes the next 
calculation more simple. By carrying over however the general factors of the polynomial are lost and only 
the factors that would make the equation work for 10 are retained. For our purposes though this is 
completely fine. It’s also much easier to check the answer using a website like wolframalpha.com if the 
number is displayed in regular form rather than leaving the factors in place. When using the ruler method I 
also like to make sure that the last calculation gives zero (in this case 4-4=0 ) because if it does it means 
that I haven't made a mistake. If the very last number doesn't give zero then a mistake of some kind, usually 
involving adding or subtracting, must have been made somewhere. 
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Squaring Palindromes. 


You probably learned the equation y=mx+b in school. Usually this math is thought of to be very boring but 
actually it can be made very interesting as well. The math behind this section is actually the same math that 
is involved in y=mx+b. 


Just like there was a way to easily solve 111°, 111111* to get 12321, 123454321 there also is a way to easily 
solve 12321°. What’s more once the factors for 12321 (or any palindromic number with a central number) 
are found they can be easily expanded and then solved again. For example using a linear relation (a straight 
line) and knowing 12321? allows one to easily find the factors for 1232123217, 12321232123212321’, 
123212321232123212321232123212321°, etc. The calculator that was derived only works to a certain 
amount of places. Every calculator is like this, and yet one’s knowledge of math would be incomplete 
without knowing that a way exists to get products beyond that. 


Palindromic numbers are numbers that are written the same way forwards as backwards. 5138672768315 is 
palindromic since it is written the same way forwards as backwards. Using the method in this section one 
can find the answer to 513867276831538672768315" 


5138672768315138672768315138672768315138672768315 


51386727683151386727683151386727683151386727683 151386727683 155138672768315513867276831 
5138672768315° 


51386727683151386727683151386727683151386727683 151386727683 155138672768315513867276831 
51386727683151386727683151386727683151386727683 151386727683 151386727683 155138672768315 
5138672768315138672768315" 


Basically this process can be expanded into infinity and one can make the number as large as one pleases 
and still have a practical way to solve the factors. The biggest constraint is that the number become so large 
that there is no longer a good way to display them on a piece of paper. Plugging some of these larger 
problems into online computers and trying to find the factors for their polynomial form also runs into the 
constraint of surpassing the maximum number of characters that the computer is designed to compute. 
While the answer is given it is impossible to express these numbers in a way to get their presimplified result 
and polynomial expansion. 


In this section I will show how to solve for these factors using an easy method. This is far more easily 
explained in examples rather than in words so I will first start with a few written examples and then later 
explain how the process works in more detail. In order to understand why it works however one must 
finishing reading the next two sections after this.. 


1111°=1234321, 12343217=1111* 
In order to find 1234321? One could start with 1234321 and use the ruler method to multiply 1111 twice but 


would need to retain the factors. In the next example I decided to multiply the two number together using 
matrix multiplication instead. 
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In order to be able to calculate 1234321234321’ knowing that the exact answer to 1234321? is 
1523548331041 is not important. What is important is knowing and using the factors 
1,4,20,31,40,44,40,31,20,4,1. Regardless step two can therefore be skipped, yet it is necessary if one wants 
to check their answer using free online computational software such as wolframalpha.com or a graphing 
calculator. 


Since the factors are palindromic one can write them as 1,4,20,31,40,44 and not lose any important 
information. By using the factors as they are written in this way one can use them to find the new factors. 
Notice that these are not factors in the usual sense of the word yet I decided that was still the best word to 
describe them. 


The new factors are 44,45,52,66,80,87. Notice that the total number of factors is now 13. In order to 
find the new number of factors one simply need to subtract one and then multiply by 2. I represented this 
graphically by drawing a line under ever factor besides one. How exactly did I find the new factors from the 
old ones? Or rather how did I find the factors of 1234321234321* from 12343217? 


This is a multi step process, the first step is easy to visualize and explain and always works the same so | 
will explain it first. 
1,4,10,20,31,40,44 


1)Start with the second and second to last factor, in this case they are 4 and 40. Add the second to last factor 
to two times the second factor. Do this for the remaining number of factors (in this case there are 5) while 
going down the list of factors. 


40+2x4 

31+2x10 

20+2x20 

10+2x31 

4+2x40 

1+2x44 

The second step changes based on the number that we want to square. 1234321 

First we calculate the product of the first and second number in this case it is 1x2=2 then we multiply two 
by each of the numbers in the number that we are squaring, 2,4,6,8,6,4,2 we then subtract these numbers 
from the numbers that we constructed in step 1. There 7 numbers and just six factors though, the first one 
always drops out. 4,6,8,6,4,2 


40+2x4-4=44 
31+2x10-6=45 
20+2x20-8=52 
10+2x31-6=66 
4+2x40-4=80 
1+2x44-2=87 
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We then add the old factors to the new ones. Remember though that these factors are just half of what we 

actually have. Take a look at how I used the factors to solve the problem and it’s easy to see how the factors 

should be used to get the answer. 

We can repeat this process as many times as we like by expanding the number in a symmetrical way around 

its center. Now that we have found 1234321234321’ we can use its factors to find: 
1234321234321234321234321°? 

1234321234321234321234321234321234321234321234321° 
23432123432123432123432123432123432123432123432123432123432123432123432123432123432123 
4321234321? 

For the sake of example I worked out the next two iterations on the next page. 


Since half of the factors remain the same, half of the answer is always conserved throughout each iteration. 
I have included a few more examples with different numbers using this algorithm in order to prove that it 
works for any number so long that it is a palindrome and thus written the same way forwards as it is 
backwards. This is a good example of Y=mx+b so I decided to include a lot of examples. It is also a good 
way to master multiplication tables. Furthermore the results obtained can be used to calculate non linear 
relations which is explained in the second half of the book. If you find the solution to a problem make sure 
you have a way of keeping it safe because it could be used in a similar way to calculate the non linear 
relation of x/3 
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Notice that for palindromes such as 1234567654321 which have roots simply made of 1 in this case the root 
is 1111111 the ruler method can be used to take the palindrome to any power that is an integer or 1.5,2.5,3.5 
etc. This can be used to take find the fifth, ninth power etc. 
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That should be more than enough examples to prove that the process works and how it works. Remember 
you can always check the calculations at wolframalpha.com. Most of the examples start with 1, but any 
number can be used anywhere so long as the entire number is palindromic around a center. In order to 
understand why this process always works one must learn more about factorization. After the next section 
the reader should be able to understand why this process works for squared palindromes. 
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The next examples however show how the factors change when an extra number is added to the front, end 
or both the front and the end of a palindromic number previously factored. In the example I used the square 
of 12321. Any palindromic square can be used however and the pattern stays the same. Also the numbers I 
added were 5, and then 5 and 9. Any integer can be added however by simply substituting the numbers and 
also keeping the same pattern. 
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Just writing out the problems for 5123215 512321 
91233215 using matrix multiplication makes the process for transformation obvious. Notice that in the 
problem 512321* 91233215’ the factors lost the property of being writing the same forwards as backwards. 
That's because the numbers themselves are no longer palindromes. I didn’t bother to include high resolution 
picture for this because if one really wants to understand they need to write out the process for themselves. 
In the case of 512321 half of the factors minus the middle one from 12321 are retained. I didn’t solve for 
123215 but the answer would actually be the same as 512321 but in reverse. It’s not too hard to see how 
one can add numbers to previously factored problems in this way and get the answer after not too much 
work. Adding more than one number unless it’s to both sides makes the transformation so complicated 
though that It’s best to start over. Also even though the number 51231 inst a palindrome when can transform 
it along its axis to become one. About half of the factors would be retained, from there it would be easy to 
continue to expand it like I did for the other numbers. The solutions for 5138672768315? and 
51386727683138672768315 * already provided further demonstrates this concept. 


In the case of x* enough trial and error will reveal the pattern of multiplying the previous factors by two 
and adding the previous factors while subtracting a constant to get the new factors. In the case of x* and 
onward trying to do so is impossible. This is because there is no linear relation in x®. 

At this point the workings of why the pattern exists are out of reach. After just two more section though the 
reader will be able to easily understand why this relation works the way that it does. 
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Factorization Tables 


By using a very simple method one can calculate the factorization tables for (ax*+bx+c)", (ax?+b*+cx+d)", 
(ax*+bx*+cx*+dx+e)". In reality this is simple like the calculation 1117=12321, so there is no reason for one 
to be confused or intimidated by the math. Remember that (ax*+bx+1)" gives the same factors as 111", 
(ax*+bx*+cx*+dx+1)" gives the same factors as (11111)" and so on. 


Using the property of 111°=12321, 11117=1234321, and so on, actually gives one an important part of the 
information that they need to create a factorization table. 


By knowing these details and a few others with some practice one can easily compute a factorization table, 
and use that for calculations. 


For example by creating a table for (ax*+bx+1)* one can use it to solve any three digit number to the second 
power. Creating such a table only takes a few minutes. Combine this method with what has been introduced 
so far and multiplication will become much easier. 


It sounds like a difficult process, and actually the formal formula behind it is quite confusing, but in practice 
it is actually as simple as basic multiplication, addition, and subtraction. 


A good example to start with would be (ax*+bx+c)*= 


As stated before we already know that 111°=12321, and using this result we know that 
(1x°+1x4+1)°=(1x4+2x7+3x7+2x+1) 


Using this knowledge to create a factorization table for (ax*+bx+1)° is simple, but in order to do so it is 
necessary to learn another detail or two and understand how to use factorials. Factorials are given the 
symbol !. 

4!=4x3x2x1=24 

3!=3x2x1=6 

5!=5x4x3x2=120 

2!=2x1 

1!=1 

O!=1 


For the sake of this book, that's all one needs to know about factorials. What is so exciting about factorials 
that they are given the ! symbol? Actually by reading the next page it will become apparent why factorials 
are one of the most exciting aspects about math. By using some simple elementary math with factorials one 
can calculate the exponents of any number in a simple and fool proof way. Factorials don’t appear until the 
last part of making the tables. 


(ax’+bx+c)*=? 
Let a,b and c equal one. 


11112324 
(1x?+1x+1)?=(1x*+2x°+3x7+2x+1) 
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As stated before, these two facts along with the knowledge of what a factorial is and how to calculate them 
are enough to create a factorization table to solve any combination of abc’, 812°, 197°, 984? .. any three digit 
number to the power of two. All that is needed now is to understand a few steps. 


To create the factorization table one starts by determining how many ways they can get each term in the 
answer. As often the case, in math it is simpler to show a worked example rather than just explain the 
process with words let alone a formula. There are ways to make factorization tables much easier. These 
ways are explained in their own section titled Ways To Make Factorization Tables Efficiently. For now 
however I just wanted to focus on the basics. If the reader wishes to create their own tables after learning 
the basics in this section they would find that section to be of great help. 


Step 1 

Make sure you have the answer for 111/42 
111°=12321 
(1x?+1x+1)?=(1x*+2x°+3x7+2x+1) 

a=1 b=1 c=1 

(ax*+bx+c)*=? 


Write the terms 

x/\4= (the parts in this term equal 1 when a is 1) 

x/3= (the parts in this term equal 2 when a,b, and c are all 1) 
x/\2=(the parts in this term equal 3 when a,b, and c are all 1) 
x=(the parts in this term equal 2 etc 

c=1 


Since 1 times a number is just one all of these coefficients for should be equal to 12321. One already has 
knowledge of the part of the table before even starting to work on it. Why this is so is not evident until one 
understands all of the steps. This fact cannot be used when one makes their first factorization table, still it is 
so important that I included it right away. If this is your first table then don’t worry too much about it until 
after you have learned the rest of the rules. 


Since the number in the problem (polynomial) is being squared, one of the rules is that the most one can do 
is square any number in it, and only do so once. For example saying x*=(ax*)(bx)’ would be breaking the 
rule for this problem because we have squared twice and introduced 4 as an exponent, 2+2=4, when the 
problem only had two as an exponent. Saying that x*=(ax*)'(bx)* would be breaking the rule because 1+2=3 
and 3 is more than the exponent of two for the problem (ax*+bx+c)’. For now it is safe to ignore the c. 


x“=(ax’)=a?(x°)’ recall that (x’)* is just x°*°=x* 


x°=(ax")'(bx)'=ab(x°)(x) 
x°=1.(bx)’=b*(x)’ 
2.(ax*)'=a(x) 


(there are two ways to get x* from (ax*+bx+1)) 


x=(bx)’=b(x) 
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c=ie=1c? 


In this problem step one only takes a few minutes or so, in other problems however it can be more difficult. 
By knowing 111/2 etc and what all of the pieces add up to one can actually complete this step a lot simpler. 
by completing this step one has already completed the most difficult part of completing a factorization 
table. 


Step 2 


In words: 

This step only involves addition and subtraction so don’t let it confuse you. First take the number in the 
exponent, in this case it was 2, and then subtract it by the sum of the exponents used to get each term. Take 
the answer and write (*"") by the answers from step 1. Wherever there is an I’ then one needs to 
multiply by c, if there is an I’ then multiply by c’, I’ by c’ etc . Never mind what I is since one can use 
any letter that they chose besides x since x is already being used. When doing these problems, 
mathematicians use I as the letter though a part of its meaning is that it stands for the inverse factorial 
which is used in step 3, so for the sake of consistency I is used in the example. 

Worked example: 


(ax*+bx+c)? 
This is written in a larger font to show where the 2 came from. 


Term x*: 

x‘= a’(x’)? 
2-2=0=I° 

x‘= a’(I°)(xX’)? 


Term x’: 
x°=(ax’)'(bx)’ 
2-(1+1)=0=1° 
x*=ab(I")(x’)(x) 


Term x’: 
1.x?=(bx)*=b?(x’) 
2.x°=(ax’)'=a(x’) 


1.x°=b?(x) 
2-(2)=0=1° 
x=b*(P)(x) 


2.x’=(ax’)'=a?(x’) 
2-(1)=1=1' 
x’=ac(I')(x') 


Term x: 
x=(bx)'=b(x) 
2-(1)=1=I' 
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x=be(I')(x) 


Term c: c Just equals c" so in this case Cc 

After this step all of constants at the beginning, a,b,c etc should be cumulatively raised to the power of n, in 
this case two. Keeping this in mind will help prevent simple mistakes. 

Step 3: 

write an equal sign after answer from step two, write the terms for a,b,c etc then after these write a 
parenthesis with a division sign in the middle of it ( / ) in the bottom side of the division symbol write 
the numbers from the exponents of I and also from the ones that were used in step one for each term. In the 
top part of the division symbol write the number n, the exponent that we are taking of the entire 
number(polynomial) in this case it was 2. This sounds confusing but really it is just a matter of copy and 
paste. 


x‘= a°(I°)(x’)*=a?(2 /0,2) 
x°=ab(I°)(x’)(x)=ab(2/0,1,1) remember (x’) is (x’)! 


x= b?(I°)(x)?=b?(2/0,2) 
=ac(I')(x’)=ac(2/0,1) 


x=be(I')(x)=be(2/1,1) 


c always just equals c” so in this case c* 


Step 4: 
Just add a ! after each number in the parenthesis to turn them into factorials and simplify. 


x*= a°(I°)(x’)’=a?(2 /0,2)=a?(2!/0!x2!)=1a* 

x?=ab(1°)(x2)(x)=ab(2/0,1,1)=ab(2!/0!x1!x1!)=2ab 

x= b°(1)(x)°=b2(2/0,2)=b2(2!/0!x2!)=1b? 
=ac(I')(x2)=ac(2/0,1)=ac(2!/0!x1!)=2ac 

x=be(I')(x)=be(2/1,1)=(2!/1!x1!)be=2be 

c=C* 


That's it, using just four simple steps I have now created a factorization table to solve any three digit 
number to the second power. The first step can be the hardest though. Lets use the fact that 111° equals 
12321 to check the work. 111=a=1,b=1,c=1 


x’=1b’+2ac 
x=2bc 
c=c’ 


35 


x'=1a°=1x17=1 
x°=2ab=2x1x1=2 
x’=1b?+2ac=1+2=3 
x=2bc=2 

CaF] 


The factors that we got are 1,2,3,2,1 thus 111°=12321 and (1x*+1x+1)=1x*+2x°+3x7+2x+1 
Since we already know this to be true then our factorization table is probably correct. We can now use it to 
quickly compute any three digit number to the power of two. 


8122=(a=8,b=1,c=2) 
x‘=a2=87=64 
x?=2ab=2x8x1=16 
x°=1b?+2ac=1+32=33 
x=2bc=4 

c=c’=4 


64,16,33,4,4 
Bp EPs 


65 9 344 


812°=659,344 


(8x°+x+2)*= 


358°= 
(3x°+5x+8)*= 


x‘=a? 
x*=2ab 
x’=1b*+2ac 
x=2bc 

c= 


x‘=9 

x°=30 
x°=25+48=73 
x=80 

c=64 


9 30 73 80 64 
3_1,7__8_6 


12 8 1 


358°=128,164 


taking the factors and carrying over gives us the answer. 


4 3 2 
64x +16x +33x +4x+4 
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(3x2+5x+8)?= 9x7 430x°+73x7 + 80x + 64 


By setting a to a value larger than 10 we can calculate the square of four digit numbers. 
a=11 

b=5 

c=8 


x=a=171 

x*=2ab=110 
x°=1b?+2ac=25+176=201 
x=2bc=80 

c=c*=64 


(11x2+5x+8)"= 121 x* + 110x° + 201 x7 + 80x + 64 


(1158)?=1340964 


Conversely, one can increase the values of x. In the case of x=100 solving the table gives the same factors 
but setting x to 100 solves 110508? 
(11x 
°+5x+8)°=110000+500+8=110508 
Input 


1105087 
Result 


12212018064 


By solving the factorization table for one set of a, b and c we got the results for more than one 
multiplication (two were demonstrated). Actually by solving for any a, b and c one gets the results for an 
infinite number of multiplications. That’s because x can be set to any number, thus one can set x to a larger 
and larger number up towards infinity. A similar concept involves setting x to be smaller and smaller 
towards 0. Just as before the constants a, b, and c stay the same. In theory since x42 can be related to xn 
one can solve any multiplication this way. One could also set the constants a, b and c, to be as large or small 
as one wants and achieve a similar result. Manipulation of x and a,b,c in this way however would make the 
calculations needed to get the answer incredibly difficult however. Practically speaking not all 
multiplications can be solved from the same factorization table and so it is useful to simply create new ones. 
By using some numerical methods one can relate larger numbers to simpler factorization tables which is 
what is done in later sections. 


In the next example I will show how to get the factorization table for (ax*+bx+c)’. 
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First solving for 111° is easy enough. 12321X111=1367631 
(x?+x+1)?=1x°+3x°+6x4+7x°+6x°+3x+1, this step isn’t completely necessary but it’s useful for building the 
table since one can use the information to figure out if they are missing terms. 


Step 1: 

n=3 

x°=(ax*)*=a"(x’)? 

x°=(ax?)?(bx)'=a’bO?)"(x)! 

x*=(ax*)’=a’(x’)’ 
(ax*)'(bx)"=ab*(x*)'(x)" 

x°=(ax")'(bx)=ab(x")'(x)' 
(bx)"=b*(x)° 

x’=(ax*)'=a(x’)! 
(bx)’=b*(x)’ 

x=(bx)=b(x)! 

c=? 


Step:2 


After this step all of constants at the beginning, a,b,c should be cumulatively raised to the power of n, in 
this case three. Keeping this in mind will help prevent simple mistakes. Notice that I put I in a slightly 
different place, it doesn't matter where one puts it so long as it is on the right side of the equation. 


x®=a'(x’)7(I°) 
x°=a’b(x’)*(x)'(1°) 
x*=a’e(x’)*(I') 
=ab*(x")'(x)"(I’) 

x*=abe(x’)'(x)'(I') 

=b*(x)"(P) 
x2=ac’(x’)'(I’) 

=b’e(x)"(I') 
x=be?(x)'(I’) 
c=c° 
Steps 3,4: 
Remember that n always goes on the top of the fraction (in this case 3), while the rest of the exponents go to 
the bottom. Exponents of 0 and 1 for the variable and I always turn into factorials of 1 and 0 which always 
give one. Since dividing by 1 equals zero they can be ignored without affecting the answer. Since the 
division of factorial 


x°=a%(x2)3(1)=a2(3/3,0)=a°(3!/3!)=1a? 
x°=a’b(x’)?(x)(°)=a2b(3/2,1,0)=a2b(3!/2!x1!x0!)=3a2b 
x“=a2e(x2)°([)=a2e(3/2, 1)=a2e(3!/2!)=3a’c 
=ab?(x’)!(x)*(I°)=ab2(3/1,2,0)=ab2(3!/2!)=3ab? 
x®=abe(x2)'(x)()=abe(3/1,1,1)=abc(3!)=6abc 
=b*(x)*(1°)=b°(3/3,0)=b?(3/3!)=1b" 
x=ac'(x2)(2)=ac’(3/1,2)=ace(3!/2!)=3ac? 
=b’c(x)°(I")=b?c(3/1,2)=be(3!/2!)=3b2c 
x=be(x)'(2)=be2(3/1,2)=be2(3!/2!)=3be? 
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c=c? 


(x’+x+1)*= 


x°=1a’ 
x°=3a’b 
x*=3a’c+3ab? 
x*=6abc+1b* 
x2=3ac’?+3b’c 
x=3bc” 

c=c 


We now have the factorization table for any three digit number to the power of 3. It’s easy to see that 
plugging in 1 for a, b and c to solve 11143 gives us 1367631. Notice though that if one forgot to add the c’s 
in step two then they would still get the answer 1367631 yet their table would be wrong. Make sure that all 
of the constants taken together are raised to the third power. Another common mistake that is easy to make 
is not thinking of all of the ways to get a certain term. In this case one might get 1367331 if they forgot one 
of the terms in x* for example. It’s best to use the expansion for 111 while making the table to find the 
missing combinations. Another fact that helps one prevent mistakes is that factorization tables of this type 
are always symmetrical. The top half should match the bottom half except that the variables are switched or 
substituted..This is explained in more detail in the next section. 


One can now use the factorization table for (ax?+bx+c)’ to cube any three digit number to the third power as 
well as expand any polynomial of the form (ax*+bx+c) to the third power. 


123°= 

x°=la?=1 

x°=3a’b=6 
x‘=3a’c+3ab?=94+12=21 
x’=6abc+ 1b*=36+8=44 
x2=3ac?+3b2c=27+36=63 
x=3bc?=54 

C=C =27 


Solving 123°=1860867 is easy enough. 


Solving 483° however is harder. If one just wants an approximation then they can solve for only the first few 
terms of x. 


x°=1a"=64 
x°=3a°b=48x8=384 
x*=3a°c+3ab?=144+768=912 
x°=6abc+1b?=576+512=1088 
x2=3ac*+3b’*c=108+576=684 
x=3bc?=216 

c=C*=27 
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Often just using the table alone to solve a problem is challenging. It is better to use basic math to solve 
faster. For example the best way to solve this problem would be to recognize that 161x3=483. The best way 
to use these tables efficiently is to reduce the problem. By keeping a,b and c as close to 1 as possible one 
can save some time and energy. Keep in mind that one can also use any number and for the remainder use 
the equations for x" derived from the power rule to find the remainder to the desired exponent. 


483°=(161x3)*=3°x161° 


x°=1a°=1 Input 
x°=3a°b=18 
x*=3a’c+3ab?=3+108=111 3 
x°=Gabc+1b?=36+(36x6)=252 483 
X2=3ac*+3b*c=3+108=111 
x=3bc’=18 Result 
cc =5 

112678587 


If one wishes to solve exponential problems effectively using factorization tables then they ought to know 
the rules of being able to tell if a number is divisible by 1-9. 


Rule for 2: A number is divisible by 2 if the number is even. 

Rule for 3: A number is divisible by 3 if its sum is divisible by 3. 

Rule for 4: A number is divisible by 4 if the number’s last two digits are divisible by 4. 

Rule for 5: A number is divisible by 5 if it ends with 5 or 0. 

Rule for 6: Since 3x2=6 then numbers which satisfy both rules, are even and whose sum is divisible by 3 
are divisible by 6. 

Rule for 7: Double the last digit of the number, subtract the result from the rest of the number, if the 
resulting number is divisible by seven then so is the number. 

Rule for 8:A number is divisible by 8 if the last three numbers in the number are divisible by 8. 

Rule for 9:A number is divisible by 9 if the sum of the numbers is divisible by 9. 

If a number is prime or if a number is not divisible in a simple way one can use power rule to find the 
remainder or even Pascal’s Triangle for expansion of exponents can be used to deal with remainders. 


In this case one would take the third line from pascals triangle and use it to expand the equation. 
(xt+y)°=1x°+3x’y+3xy"+y° This is called Binomial expansion. It can get tedious however and I only use it if 
y is greater by x by a small number, preferably 1. Understanding Binomial expansion is not necessary for 
understanding the concepts present so it is not thoroughly explained until towards the end of the book. 


i 

1271 

1331 

14641 
15101051 
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If for example one wanted to find 481°. 481 is not divisible by 1-9. 480 is 
divisible by 4 though so we could find that first and then use Pascal’s 
Triangle with Binomial theorem to get the answer. Binomial Theorem is 
usually more useful for computers than humans though. I personally 
rarely use it except in the case where the difference is a very small 
number. Although I didn’t explain it before and don’t explain it in detail 
in this book I would like to show an example of using it. It works well 
when the difference between the numbers is just 1. 
480°=(120x4)*=64(120)? Finding 120° using the factorization table and 
then multiplying by 64 would be pretty easy. 
x<=la—1 

x°=3a"b=6 

x‘=3a’ct+3ab7=12 

x*=6abct+ 1b°=8 

x2=3ac?+3b*c=0 

x=3bc*=0 

c=c*=0 

(xty)*=1x3+3x’yt3xy*t+y* 


(480+1)?=480°+3(480)?1+3(480)12+1°=110592000+1440+1+3(480)*= 


480° is just 48x48x100. 48X48=2304, 2304x100=230400x3=691200 


(480+1)?=480°+3(480)?1+3(480)12+1°=110592000+1440+1+691200=1112846 
41=4813 


Some Useful Factorization Tables: 
z is set to constant. 


(ax+z)A3=1,3,3,1 for 11 
xA3=1a/3 

xA2=3a2z 

x=3az/A2 

Z=143 


(a42+bx+z)43=1,3,6,7,6,3,1 for 111 
x\6=aA32z/A3 

xA5=3a/\2bz 
xA4=3a\2zA2+3abA2z 
xA3=6abz+bA3 

xA2= 

x= 

Z— 
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(axA3+bxA2+cx+z)A3=1,3,6,10,12,12,10,6,3,1 for 1111 
Z=243 

x=3czA2 

xA2=3bzA24+3cCA2z 

xA3=3a43+6bez+1c43 

x\4=6acz+3b42z+3bc42 symmetrical centers 
x\5=6abz+3b42c+3ac\2 symmetrical centers 


(ax\4+bxA3+cx42+dx+z)43=1,3,6,10,15,18,19,18... 


Z=143 

x=3dzA2 

xA2=3cZz42+3d/A2z 
xA3=3bz/A3+6cdz+d/3 
x\4=3az42+6bdz+3cA2z+3cdA2 
x\5=6adz+6bczt3c42d+3bdA2 
x\6=6acz+3b/42+1c43+6bcd+3ad/2 


Symmetrical Center 


(ax45+bx4+cxA3+dx42+ex+z)43=1,3,6,10,15,21,25,27,27,25... 


Z=143 

x=3ez/A2 

xA2=3dzA2+3eA2z 

xA3=3ez42+6dez+eA3 
x\4=3bz/2+6cdA2+3dA2z+3der2 
xA5=3az42+6bez+6cdz+3d/2e+3ceA2 
x\6=6aez+6bdz+3c42z+3be42+6cde+dA3 
x\7=6adz+6bcz+6bdet3cA2e+3ae\2+3d/2c 


(ax+z)A4 
x\4=1a/4 
xA3=4aN3z 
xA2=6aA27/42 
x=4az/3 
Z=144 


(ax+z)A5 
xA5=aA5 
x\4=5a/4z 
xA3=10a43zA2 
xA2=10a42z43 
(x+z)A6 
x\6=a/6 
x\5=6aA5z 
xA4=15a4zA2 
xA3=20a43z/A3 
xA2= 
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Explaining the Linear Relation for Squared Palindromes 


After introducing factorization tables the linear relation behind the expansion of squared polynomials can now be 
explained. Without understanding the reasons for this pattern one might wrongly conclude that a linear pattern for x3 
can be found. Actually trying to find a linear shortcut for x\3 and beyond is impossible. We can simply multiply 
again by x but that is it and it would be a pretty difficult and unsophisticated way to get the answer. Moreover the 
solution cannot be applied to other problems and one would have to do the same amount of work each time. In the 
next sections a simple non-linear relation for x\n is derived however. 


In order to understand the reasons for this one must first understand the reason for why palindromes of x/2 give the 
patterns that they do. In these factorization tables I have used z in place of c. Since by adding terms to a polynomial 
one eventually has to change c into a different letter, using z instead means that the same letter will always be 
associated with the constant. Some changes to make factorization tables easier are explained in the next section, but 
first I wanted to explain the pattern for x2. 


Taking a look at the factorization tables for and 12321 and 123212321 gives some clues. You might have noticed that 
factorization tables are always symmetrical. The first half is exactly the same as the second half, the variables just get 
switched. For example if one wanted to fill in the second half of the table from the first half for (ax*+bx?+cx?+dx+z)? 
then one would solve the first half and then substitute z for a, d for b, and c for c. There are other useful tricks to 
solving factorization tables which make them a lot easier which I will share right after explaining the linear relation 
for squared palindromic numbers expanded around a center. 


(ax*+bx*+cx?+dx+z)*= 11111? 
(ax®+bx’+cx+dx°+ex*+ fx*+ex*+hxt+zy  =123454321 


111111111°=12345678987654321 Z=Z 

Z=27 x=2bz 

er 2 +907 x’=1d*+2cz 
emai x‘=1¢7+2a7+2bd 


x*=2ez+2fht+1g" 
x°=2dz+2eh+2dg 
x°=2cz+2dh+2eg+1f 
x’=2bz+2dg+2ef+2ch 
x*=2az+2bh+2cg+ le*+2df 
x°=2ah+2cf+2de+2bg 


10— 2 

iow Heater tian x‘=1c*+2az+2bd 
x'=2af+2be+2c Ba 
x"=2ae+2bd+1c’ Sm 
S=Jad+2cb ss —— 

x = x’=2Zad 
x=1h*+2ac xe=a2 

x>=2ah 

ila 
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(1x°+2x’+3x°+25°+ 1x44 2x°+3x7?+2x+1) 
123212321°=1,4,10,16,19,20,24,32,37 


Z=271 

x=2bz=4 

x=1b?+297=4+6=10 (1x*+2x°+3x2+2x+1 P= 123212=1,4,10,16,19,16,10,4,1 
x°=2fz+2gh=4+12=16 z=2'=1 

x'=2ez+2fh+1g2=2+8+9=19 x= 2bz=4 

x°=2dz+2eh+2dg=2+4+12=20 x Hla t2cz=4t6=10 


x°=2ez+2dh+2eg+1P=64+8+6+4=24 x =2bz+2cd=8+8=16 
x’=2bz+2dg+2eft+2ch=4+12+4+12=32 * le+2az+2bd=19 
x°=2az+2bht+2cg+1e*+2df=2+8+18+1+8=37 
x’=2ah+2cf+2de+2bg=32 

x'°=2ag+2bft+2ce+1d*=24 

x''=2af+2bet2cf=20 

x'’*=2ae+2bd+1c7=19 

x'=2ad+2cb=16 


14__ - —_ 
x =lh'+2ac=10 x!=1¢2+2az+2bd=19 


15_ = i 

ae x’=2ad+2bce=8+ 8=16 

ee x°=1b?+2ac=4+6=10 
x’=2ad=4 

For 12321 a=z=1,b=d=2,c=3 Se" 


For 123212321 

a=z=e=1,b=h=2,c=g=3,d=f=2 

In this special case all of the new variables introduced in the larger calculation 
(h,g,f,e can be related to a,b,d,c. E is the only one that cannot be related, 
however because we built the palindrome around the center it is always equal to 


the center of the other polynomial which in this case is 1. These facts give the tools one needs to solve 
the a linear equation by expanding the other factor and subtracting. 

Taking the process that we used to find the x° term gives the following equation. This is just a real world 
application of y=mx+b. 

x° =2dz+2eh+2dg=2(2bz)+(2bz+2cd)-2ab=2ez+2fh+1g 

=2dz+2eh+2dg=6bz+2cd-2ab= 

=2dz+2ab+2cd=6dz+2cd-2ab 

=2dz+2ab=6dz-2ab 

=2ab=4dz-2ab 

=2ab=4ab-2ab=2ab 

Recall that factorization tables are always symmetrical. If one uses z for the constant and a for the first term 
z always becomes a and vice versa. Unless the number is a palindrome around a center, factorization tables 
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do not have the same values for the first and second half however. In this special case though both squares 
are palindromes around a center and they both do. 


The formula doesn’t work with x’, because the lines of symmetry in each equation cannot be used in the 
same way. There are 8 extra terms of x in 123212321* than in 12321. The number of extra terms is equal to 
the number of digits in 12321 minus 1, times two. In x43 and beyond this is not the case. There are 12 extra 
terms and still only 8 extra digits. That being said the linear relation for X/2 can be used to solve X43 and I 
will explain this after a few sections. 


Using the method introduced to solve for squares one rarely gets a correct factors of x/3 but they are in the 
wrong place. The process is not conserved between different cubes let alone in the same cubes. In other 
words since the increase in terms of x do not increase the same as the number of digits, using previous 
factors could only be done non linearly. 


Even large calculations involving non-linear relations are possible with just a pencil and paper and some 
understanding of math, the expansion of cubes are not too much harder to solve than squares. These will 
gradually be introduced throughout the next few sections. 
(1xA8+2XN7+3XN642KN541KA44+2XKA34+3XA242K41)A3= 


8 6 


x4 4 6x7 4 21x + 50x7) + 90x77 + 132 x)? + 174 x)? + 228 x)” + 303 x1° + 
380 x! + 426 x!* + 432 x3 + 427 x!” + 432 x!! + 426 x! + 380x” + 
303 x* + 228 x’ +174x° + 132x° + 90x49 +50x°4+21x7+ 6x41 
x** +6x°* +21x°" + 50x" +90x" + 126x' + 


141 x° + 126x° +90x°4+50x°4+21x7+6x4+1 


(1xA4+KA243xA242x+1)A3= 


Solving and expanding a number 

that is a power of 1111,111111,1111111, to the third power and more is simply done by using the ruler 
method and multiplying it by it by its square root twice. In the case of 1232 will give a cubed number. For 
example one can get to the answer to 1232143 by multiplying 12321 by 111 twice, since 111°=12321. The 
answer for 123212321° is not so simply solved however 


Solving Factorization Tables Efficiently 


Before explaining a way to derive non linear relations for x\3 and x44 I wanted to make sure the reader had 
some pointers in making factorization tables. Factorization tables can get pretty difficult to solve. Yet by 
making a few changes one can solve them much easier. In this section I tried my best to explain the best 
practice in words. 


So far we have used the standard notation for polynomials. (ax\2+bx+c)n Trying to use this standard 
notation in factorization tables will start to create problems however. For example if one expands the table 
by one digit they get (ax\3+bx/\2+cx+d). The letter for constant is now different and that is just one 
problem with standard notation. 


Another problem is that when trying to find combinations one doesn’t have any consistency with a,b,c, d 
etc, each time one expands the polynomial to find the table for a larger number the letters get associated 
with different values of x. This means that when solving factorization tables one has to keep looking at the 
polynomial to figure out what letters to use. By making a few simple changes one can eliminate these 
problems and save a lot of headache. 
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The best way to solve factorization tables is to use the a slightly different system. First one always used z 
for the constant so that in every problem one ever solves z will always be the constant. Another 
modification is to write the letters backwards 


For example (ax\3+bx42+cx+d) becomes (cx\3+bx42+ax+z) and (ax44+bx43+cx/\2+dx+e) becomes 
dx\4+cx3+bxA2+axtz 


This way no matter what problem one is solving a is always associated with ax and b to x2 etc. Because 
everyone knows the order of the first few letters in the alphabet this should make the problems much easier 
to solve. 


Another thing that one ought to realize is that it is in fact only necessary to solve half of a factorization 
table. The reason for this is because the first half of terms are exactly like the last terms with the exception 
that the letters are switched. Therefore one can solve for the easiest terms first and use some basic 
substitution to find the values for the larger half of terms. Don’t worry too much about understanding all of 
this right away it takes some practice to realize the reasons for this method. Also all of the factorization 
tables one needs to solve calculations are included in this book. Unless one is working on an engineering or 
computing problem there is usually no good reason to solve the large factorization tables to their entirety. 
Scientific calculators only solve to nine decimal places, so no matter how large the table is one can stop 
after x® or even sooner. 


Another thing is to memorize or write down the values and divisions of factorials for the problem at hand. 
This way there is no need to write out all of the steps. By combining the steps all at once one can solve the 
tables much faster. Usually there is an issue with not being able to find a certain combination. In order to 
prevent this from happening one ought to use the power of 111.. for the problem that they are solving and 
use that as a guide. Fro the problem (ax43+bx\2+cx+d)/3 for example one ought to have the calculation for 
the factors of 1111/3 before hand. All one has to do is substitute 1 for every variable and add up the 
numbers before each term. This will give one an idea of how each piece of the factorization table ought to 
add up. Also by knowing how short one is of the value of the factor one gets an idea of what sort of 
combinations ought to be used to finish finding all of the combinations. I have included all of the powers of 
111, 11111 etc that one might use with the factorization tables. 


When plugging a value into a factorization table it is important to realize that one can eliminate a lot of the 
math by only using the first few terms. If one wants to solve to 5 significant digits then one can only use the 
first five terms for the largest values of x and then plug in zero for everything else. I only calculated 
factorization tables for x*to six digits.-a calculator only has them for nine digits. The tables for x° and up are 
under seven digits are not that much harder to make, however the factorization tables for a large exponent 
will give terms taken to a large exponent. For example x° will give terms to the eight power. This is not 
really useful for human beings. Because we live in a three dimensional word, doing math to 8 exponents is 
not intuitive. 


In the next section the reader will learn how to use the power rule to derive relations for x". The sections 
afterwards use this knowledge with the computational techniques introduced earlier to solve for the 
expansion of cubic palindromes and beyond without needing a calculator. Usually to gain such a level of 
understanding one has to sit in college level and even upper level math courses for many hundreds of hours. 
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Factorization tables can be used beyond their set number of digits by setting a to a large number. When a 
then need to be factored in the table one can use another factorization table for it. This makes the table 
harder to use though. If one needs to do this for a set number of digits or significant terms calculation often 
then a factorization table ought to be made. 


Multiplication Via Squares 


Before comfortably moving on to how to non linearly relate exponentials one ought to know about a certain 
property of multiplication. Multiplication can always be expressed as the addition and subtraction of 
squared numbers. Stated another way, by squaring numbers one can find the answer to any multiplication 
problem. 


Simply take the mean of the two numbers and then square it. Then take the difference of the numbers 
between the mean and square it as well. Subtract the square of the difference from the square of the mean to 
find the answer. 


479x321= 
(479+321)/2=400 
400?=160000 

479-400=79 

400-321= 79 

79°=6241 
479x321=400?-79?=153759 


If the sum of the numbers is even then the mean will be a whole number. If the sum of the numbers is odd 
then the mean will not be a whole number. These types of problems involve an extra step. One can chose to 
round up or round down to a whole number. If the number is rounded up then one subtracts at the end. If the 
number is rounded down then one adds at the end. Because one rounded, the difference between the 


numbers will be different by one. If one squares oo Aablai asi xa ee =. 
and uses the smaller difference (in the next problem | tt Hy Met etic] i See ee mi 


this is 166) then they need to subtract or add the +44 AM 2 FAC 
larger number being multiplied in the original % ain 


problem (in the next problem this is 456). If one 
uses the bigger difference (in the next problem it is 
167) then they need to subtract or add the smaller 
number (in the next problem it is 123). 


a 
Sma aes 


ot) 
cw hit}. bole 
Ie re 


al 
Hf 
1Fins 
aa 
rie 
1 i 
Pye 


PS lod | 


Ex) 123x456= 


vk GAT 


(123+456)/2=289.5= 

rounded to 290 

456-290=166 

290-123=167 
290?-1667-456=123x456=56088 
290°-1677-123=56088 


rounded to 289 
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456-289=167 

289-123=166 
289°-1667+123=123x456=56088 
289°-167°+456=56088 


Ex) 25345X12345 

(25345+12345)/2=18845 

25345-18845=6500 

18845°=355134025 

6500°=42250000 
188457-65007=355134025-42250000=312884025=25345X12345 


Ex) 25335X12244= 
(25335+12244)/2=18789.5 


25335-18790=6545 
18790-12244=6546 


187907-65457-25335 
Since I rounded up I have to subtract at the end. Since I squared the smaller difference (6545) and not 
(6546) I should subtract the bigger number (25335) and not (12244). 


18790°=395612100 

6545°=42837025 

395612100-42837025-25335=310201740. 

The numbers being multiplied do not need to have the same number of digits. With the techniques presented 
so far it is easier to multiply the numbers out using matrix multiplication. In the 

Ex) 2436x1924125=4687168500 

(2436+1924125)/2=963280.5 

round down to 963280 

1926561-963280=960845 

963280-2436=960844 


9632802-9608442+2436=4687 16850 
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The Power Rule 


(k +1) 
n 


k+1 


1k+2'+3*+ +n! 


(k+1) 
X 


——_ ={x*dx 
k+1 


The last few sections showed how many large multiplications can be quite easily done using properties of 
numbers. So far calculations like 1111142, 222222, are easy enough and even seemingly difficult 
calculations such as 1111146 are easily solved using the ruler method. Factorization tables are another great 
way to solve for problems to a certain amount of digits of accuracy as one would like. If one would like to 
find a way to get the entire answer as something like palindromic expansion which was done for X/2 the 
non linear relations for exponents needs to be understood Yet Factorization tables are difficult for larger 
exponents. 


For example 11111? is easy yet 111183 without a factorization table would be difficult. Keep in 
mind that while 11111° and 11118’ seem to be close enough the difference between them is actually 
2594174401 not simply 7°. And yet the result is not intuitive. We have already solved 1111143 and it in fact 
accounts for most of the value of the actual answer and so the last piece of the answer should be 
forthcoming. Actually by using what was learned so far in addition to one simple rule called the Power Rule 
there is a way to relate 11118° to 11111° and use the relation to solve 11118”. 


In order to do this in a formal way, differential equations would be required. But it is pretty simple 
to bypass the need and do it in a non formal way. Deriving x/2 and x3 is easy and using x43 with some 
trial and error and computational software can lead one to the equation for the answer for x4. I will 
explain this more later, but first I wanted to explain how to derive the relation for XA3 


This is a form of per-Newtonian Math. X/5 and beyond cannot be calculated this way. This may 
sound trivial but actually the means of such a calculation hold the key to progressing beyond non-linear 
relations. 


If one wants to progress beyond non-linear relations then one has to learn the Power Rule. The 
Power Rule itself is pretty simple. All one does is multiply the front of the expression by the exponent and 
then subtract one from the exponent. The result is called the derivative. Before showing exactly how the 
power rule can be used, I have included some examples of how one uses it. While the power rule itself is 
simple, its implementation can be more challenging. 
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Derivative of x°=5x* 

Derivative of 4x3= 12x* 

Derivative of 15x*=20x°* 

Derivative of 82x/-2= -164/-3 

Derivative of 90x\2.5= 225x41.5 

The derivative is defined as the rate of change, but what exactly does this mean and how can one use it? 


We already know that 11118°-11111° doesn’t equal 7° yet by using the power rule one can relate each 
expression to the other. First one finds the mean or number between 11118 and 11111=11114.5. The reason 
for this is because we want to relate both 11118°-11111° to one another. We then take the number to the 
same power as the other numbers and use the power rule to find the derivative. 


Derivative of 11114.5°=3x11114.5? 


This step is actually very simple. Since 2x111187 is the rate of change or derivative and 11111 has changed 
by 7 we multiply the rate of change by the number of change and add that to the result that was referenced, 
in this case it was 1111143. 


11118°=11111°+7x3x11114.5° (very close to the actual answer but still wrong) 

The equation is almost complete. Yet at this point it would give the wrong answer. The reason for this is that 
when I related 11111 to 11118 by finding the mean I had to introduce a new number 11114.5. This new 
number must now be related to the other two. 11118-11114.5=3.5 11114.5-11111=3.5. One could also get 
the same result by (11118-11111)/2=7/2=3.5. Since we have related 3.5 to 11114.5 

and 11111° and 11118? there can be some confusion about what power one needs to raise 3.5 to get the 
right answer. This can be resolved by realizing that 3.5 was derived from 11118-11114.5=3.5 11114.5- 
11111=3.5 it should then be raised to the same power as 11118 and 11111 and multiplied by two. 


11118°=11111°+7x3x11114.5°+2(3.5)° 

We now have the entire equation and can solve for it. Notice that there is a cube on both sides of the 
equation. This should immediately make it clear that cubed numbers can be directly related to squared ones 
only by using other cubes. 


In the previous section I used to ruler method with matrix multiplication to find (11111)’=137170096031. 
11118°=137170096031+7x3x11114.5° +2(3.5)° 

At this point one has a choice, one can use matrix multiplication to find 3x7x11118°=2595808404 and 
3.5x3.5x3=84.75 and then add the terms to 137170096031 to get the answer of 1374295135032 or one can 
use the same process that was used to reduce 11118? to reduce 11114.5*to 11114.5. 


As just stated, using the Power Rule to reduce 111118” provides a non-linear equation that can be used to 
relate cubes. In the example below 11114.5’ provides a linear relation. 


Number:11114.57 

Reference: 11111? 

Mean between number being calculated and reference: 11112.75 
Change (difference between number and reference)=11114.5-11111=3.5 
Rate of change ie derivative: 2(11112.75) 

Rate of change times change= (3.5)(2)11112.75)=7(11112.75)) 
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Because I have reduced the powers all the way down to zero there is no reason to add the last past piece in 
the same way as we did before since it is now simply zero. 


Equation: 11114.5°=11111°+7(11112.75)+0 
11114.5°=123454321+7(11112.75)+0 


11118°=137170096031+7x3x(123454321+7(11112.75) +3(3.5)?=1374295135032 
So far I have shown how this process works for x42 and x3. 


This kind of math actually involves calculus and differential equations. The quotient rule needs to be 
applied in a differential equation, that link all of the variables together. And yet by using the power rule 
relations can be found for x’,x*,x*. It is very interesting to think about how using the wrong rule can bypass 
the need for a differential equation and provide the correct solution. From there basic substitution and 
sometimes advanced substitution of some variables provides the rest of the equations. 


yh2=x2+(y-x)(y+x) 

yA3=xN3 + 1/4 (y-x)A3 + 3/4 (y-x) (k + y)A2 

y4=x4+A4(y-x)((1/2)(y+x))A3+(1/2)(y+x)(y-x)3 

yA5 = (KA5 + x3 (y - xX) (K+ y) + 1/4 x2 (y - x)A3B + 3/4 KA2 (y - x) (K + y)/A2 + 3/4 (y - x2 (K+ y/A3 + 
1/4 (y - x4 (x + y))((K4 F1/2 (y-x) (K + v3 + 1/2 (y-x)3 (x + y)) 


y\6 = x6 + 1/2 x3 (y - x)A3 + 3/2 x3 (y - x) (K + y)A2 + 1/16 (y - x)46 + 9/16 (y - x)A2 (kK + y)/4 + 3/8 (y 
- x)4 (x + y)A2 


yA7 = x47 + 1/2 x43 (y - X) (K + y)A3 + 1/2 (&A3 (y - x)A3) (K + y) + 1/4 x44 (y - x)A3 + 1/8 (y - x)/*4 (K+ 
y)A3 + 1/8 (y - x)46 (x + y) + 3/4 x4 (y - x) (K t+ y)A2 + 3/8 (y - x)2 (K + y)AS + 3/8 (y - x)A4 (K + y/)A3 


y\8 = x8 + x4 (y - x) (X + y)A3 + x44 (y - x)AB (K+ y) + V4 (y - x2 (K+ y)6 + 1/2 (y - x)/4 (xk + y/4 + 
1/4 (y - x)6 (x + y)A2 


yAO = y(KAB + XA4 (y - x) (K + y)A3 + x4 (y - x)A3B (XK + y) + 1/4 (y - x)A2 (K + y)6 + 1/2 (y- x4 (K+ 
y)4 + 1/4 (y - x6 (x + y)2) 


yA9= x9 + 1/2 x5 (y - x) (K + y)A3 + 1/2 (KAS (y - x)A3B) (kK + y) + 1/4 x6 (y - x3 + 

1/8 x2 (y - x)*4 (x + y)A3 + 1/8 xA2(y - x)*6 (x + y) + 3/4 x6 (y - x) (K+ y/A2 + 

3/8 xA2(y - x)A2 (K + y)A5 + 3/8 xXA2(y - x)A4 (K + y)AB+(y-xX)(VtX)KA7 + 1/2 x3 (y - x)A2 (x + y)A4 + 1/2 
(xA3 (y - x)A4) (K + y)A2 + 1/4 x4 (ytx)(y - x4 + 1/8 (y - x)A7 (K + y)A2 + 

3/4 x4 (y - x)A2 (x + y)A3 + 3/8 (y - x)A3B (K + y)A6 + 1/2 (y - x)A5 (XK + y)4 


51 


yA9 = x9 + 1/2 x6 (y - x)A3 + 3/2 x6 (y - x) (K + y)A2 + 1/16xA3 (y - x)A6 + 9/16xA3 (y - x)A2 (x + y)A4 
+ 3/8xA3 (y - x)A4 (x + y)A241/4 XAG (y-x)A3+ 1/8 xA3 (y - X)AG + 1/64(y - x)AD + 27/64 (y - x)A5 (K + y)M4 
+ 3/32 (y — x)A7 (K + y)A243/4 xA6(y-x) (K + y)A2 + 6/8 XA3 (y — x)4(x +y)A2 + 9/8 XB (y - x)A2 (x + y)4 
+ 3/64(y - x)A7(x + y)A2 + 27/64 (y - x)A3(x + y)6 


XNQ + x7 (y - x) (kK + y) + 1/4 x46 (y - x)A3 + 3/4 X46 (y - xX) (K + y)A2 + 1/2 XA5 (y - x) (K + y)3 + 1/2 xAS 
(y - x)A3 (kK + y) + 3/4 x44 (y - x)A2 (K + y)A3B + 1/4 X44 (y - x)A4 (x + y) + 1/2 KAB (y - x)A2 (x + y)44+ 1/2 
XA3 (y - xX)A4 (K F y/)A2 + 3/8 XA2 (y - x)A2 (K + y)A5 + 1/2 X/A2 (y - x)A4 (K+ y)A3 + 1/8 XA2 (y - x)6 (x + 
y) + 3/8 (y - x)3 (x + y)A6 + 1/2 (y - xX)A5 (K + y)4 + 1/8 (y - x)A7 (K + y/2 


y\10 = xA10 + x6 (y - x) (K + y)A3 + x6 (y - x)A3 (KX + y) + 1/4 KA2y - x)A2 (K + y)AG + 1/2KA2 (y - x)4 
(x + y)A4 + 1/4xA2 (y - x)AG (K + y)A2 +(y-xX)(ytX)xAB + x4 (y - x) A2(K + y)A4 + XA4 (y - x)A4 (x + y) A2+ 
1/4 (y - x)A3 (K + y)A7 + 1/2 (y - X)AS(K + y)AS + 1/4 (y - x)A7(K + y)A3 


X10 + xB (y - x) (x + y) + xM6 (y - x) (K+ y)AB + XAG (y - X)AB (K+ y) + M (y- x2 (K+ )M +x (y- 
X)A4 (xk + y)A2 + 1/4 X/A2 (y - x)A2 (K + y)A6 + 1/2 KA2 (y - x)A4 (K + y)4 + 1/4 xA2 (y - x)A6 (K + y)/A2 + 1/4 
(y - x)A3 (K + y)A7 + 1/2 (y - x)A5 (K + y)A5 + 1/4 (y - x)A7 (K + y)A3 


Notice how the equation for x48 is shorter than the expression for x7. This seems a little counter 
intuitive . The equation for x7 has nine terms while the equation for x/8 only has just six terms. 
Actually this has a very nice parallel to Quantum Mechanics and Chemistry. In Chemistry the 
number eight represents stability, and valence electrons are either shared, gained from or lost to 
another atom in order to attain a valence state of exactly eight valence electrons. I had always 
wondered why the number eight and this kind of mathematics seems to give a very good logical 
explanation. 


Keep in mind that that if one wants to reference to a number x larger than the y that they are solving for in 


these equations and expressions then they would switch the the sign of the equations and subtract y from x 
instead of x from y. 


y =x*-(x-y)(y+x) 


y'=x"-3(x-y)((y+x)/2)°-2((x-y)/2)” 


y*=x*-A(x-y)((y+x)/2)*-(1/2)(y+x)(x-y)’ 

yA5 = (XA5 - x3 (x-y) (K + y) - 1/4 xA2 (x-y)M3 - 3/4 xA2 (x-y) (K + y)A2 - 3/4 (K-y)A2 (x + y)3 -1/4 (x-y)4 
(x + y))((K4 -1/2 (y-x) (x + y)M3 - 1/2 (x-y)3 (kK + y)) 

etc 


For the sake of simplicity anytime these equations are used it is assumed that y is greater than x and thus 
there is no need to use the other set of equations and one can forgo the negative signs. 
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Expanding Palindromic Cubes 


(1A2+2A2+3424+4A2)=(142+3+4)A3 
This unique property between 43 and 42. means expanding palindromic cubes in the same way as we did 
squares shouldn’t be too much more difficult. 


yr=x"+3(y-x)((1/2)(y+x))"+2((1/2)(y-x))? 


While finding a way to get the factors from previous factors using any sort of linear relation for cubes is 
impossible*(there is an exception which exits for 31625 and its class of numbers which will be thoroughly 
explored later in the Manual). Finding the cubes for numbers with roots of 1111..111 is simply 
accomplished by using the ruler method to multiply by 111.111111.. etc twice. For other palindromes 
without rational square or roots of 111111 roots one can utilize the cubic equation for non-linear equations. 
The numbers are all palindromes, and by using the mathematical tools introduced so far it is humanly 
possible to expand a palindromic cube and solve it via pencil and paper in a reasonable amount of time. The 
equation is useful because it can be used in a way that breaks the cube up into other parts that are also all 
palindromes and more easily solved. After all as one expands the number throughout iterations using a 
factorization table becomes too difficult. The linear relation for x meant any palindrome can be quickly 
expanded and solved. Since the expansion for 12321/2 has already been solved in a previous section that 
number is used as the mean in the problem. These problems can get complicated yet if one tailors the 
expansion to a previous expansion in a lower exponential then the workload is drastically reduced. Non 
linear relations are best solved as a system of equations. Notice that if the factorization tables are large 
enough then the values are much easier solved. That is why video games have gotten more and more 
progressively better in terms of graphics. As advances occur in computer technology more numerical theory 
in the form of factorization tables can be coded. That means that larger and larger values be used, and thus 
more data is able to be streamed and viewed. 


When one solves for an x’ they are in fact solving for a part of x° and beyond. By using the solutions from 
the squared palindromes that have already been solved it is more straightforward and simple to 
progressively solve to higher exponents. Solving problems with this method allows one to use the same 
answer to solve to higher exponents. Instead of solving a problem and forgetting about it, one can apply the 
solution to previous problems to solve more complex ones. 


yr=x"+3(y-x)((1/2)(y+x))"+2((1/2)(y-x))° 


Using 11111 as the reference number, or x. Gives the equation, (y-11111)/2=12321 
Multiplying 12321 by two and subtracting 11111 gives a y value of 13531 

54345 

y-x=12321-1111=2420 

(2420/2)=1210 


We can now plug in values for the equation. As the y palindrome is expanded so are all of its parts in an 
identical way. 


yi=x"+3(y-x)((1/2)(y+x))"+2((1/2)(y-x))? 


53 


13531°=11111°+3(2420)(12321)?+2(1210)?=x?+2(y-x)((y+x)/2) 
1353135312=111111111°+3(24202420)(1232123212)+2(12101210)° 


13531353135313531°=11111111111111111°+3(2420242024202420 ) 
(123212321232123217)+2(1210121012101210)° 


Before solving this expansion there are some things one should realize. First one might be tempted to 
conclude that they only ought to double the number of digits in each number between iterations. There is a 
potential source of confusion here. The numbers x and y are mirrored around a center. The number of digits 
of 13531 and 11111 do not double but follow the pattern 2x-1. The other terms y-x and y-x/2 do often 
double however. This is not true in every case though, remember that by setting x as 11111 and subtracting 
y from x we are simply subtracting by one across each digit. If there is a one at the front of the number 
being subtracted it will go to zero and fall out of the number. In this example this happens throughout each 
iteration. In order to avoid error and confusion, it’s best to carefully calculate the subtractions and additions 
involved with x and y instead of relying on patters. To solve math at this level one should know the rules for 
being able to tell if a number is divisible by another. It is essential that one break down the (y-x) or possible 
factors. 


2420=11x11x2x10 
1210=11x11x10 


The numbers 2420, and 1210 might not be palindromes by they are all factors of 11 and simple integers. 
Multiplication involving 11, 2,and 10 are very easy to compute. The factors stay the same thorough each 
iteration. It’s important to explain this further since understanding what is occurring throughout each 
iteration allows one to solve the computation much easier and accurately. Solving for iterations is better 
done without factorization tables because eventually the iteration will get too large. 


1210=11x11x10 
12101210=11x11x10x10001 
1210121012101210=11x11x10x10001x100000001 


2420=11x11x2x10 
24202420=11x11x2x10x10001 
2420242024202420=11x11x2x10x10001x100000001 


24202420/2420=10001 
24202420/24202420=100000001 


Multiplying by 10001 is simply a process of adding four zeros to the end of the number and then adding the 
original number to the result. For example 10001 x 22 = 220000+22=220022. One starts at 10 and then 
goes to 10001 and then 10000001 the number of zeros increase by 2 times plus one throughout each 
iteration. 
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One might not realize it but all that is required to solve these problems without a calculator has already been 
presented. Since one can easily get confused by such large computations It’s best to set up the equations in a 
simpler way beforehand and have a strategy for computing the answer. 


y’=x°+3(y-x)((1/2)(y+x))*+2((1/2)(y-x))? 
135319=111113+3(11x11x2x10)(12321)*+2(113x112x10")= 
1353135312=111111111°+3(11x11x2x10x10001)(1232123212)+2(112x112x10°x10001°)= 


13531353135313531°=11111111111111111°+3(11x11x2x10x10001x100000001 ) 
(12321232123212321°)+2(11°x11°x10°x10001°x100000001*)= 


Expanding x* 


yt=x4+A(y-x)((L2)(y+x))+(L2)(y+x)(y-x)" 

Just like how expanding a cube required one to know the expanded square of the mean, expanding x4 
requires one to know the expanded cube of the mean. Expanding a palindromic quart or x4 is like solving 
a problem within a problem within a problem. Since the solutions for 13531°, 135313531°, 
13531353135313531° have already been worked out, I am going to use this number as the mean. The best 
reference numbers for x throughout three iterations of the expansion would be the palindromic number 
11111, 111111111, 11111111111111111 

x=11111 

(y-11111)/2=13531 

13531x2-11111=15951=y 


y+x=15951+11111=27062 
y=15951 
y-x=15951-11111=4840 


27062/2=13531 


Notice that 4840 is twice the value of 2420 from the cubic problem that was solved in the previous 
equation. This is due to the fact that I used the solution from that problem as the mean in this one. This is 
highly convenient since all of the factors are conserved which is an even more important benefit of solving 
these problems as systems of equations. 

Substitution for the variables for the expansion of 15941 gives the following equations. 


y*=x!+4(y-x)((L/2)(y+x))+(L/2)(y+x)(y-x) 
159514=111114+4(4840)(13531)?+(1/2)(27062)(4840) 
1595159514=1111111114+4(48404840)(135313531)*+(1/2)(270627062)(48404840)? 
159515951595159514=11111111111111114+4(484048408404840)(13531353135313531)*+(1/2) 
(27062706270627062)(48404840)? 

159514=111114+4(4x11x11x10)(13531)*+(13531 )(4840)?= 


484/121=4 this means that 4x11x11x10=4840 
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48404840/4840=10001 
4840484048404840/48404840=100000001 


159514=111114+4(4x11x11x10)(13531)?+(13531)(2°x2°x11°x113x10°) 
1595159514=1111111114+4(4x11x11x10x10001)(135313531)?+(135313531)(2°x2°x11°x112x10°x10001°) 


159515951595159514=1111111111111111*+4(4x11x11x10x10001x100000001) 
(13531353135313531)?+(135313531)(4°x11°x11°x10°x10001°x100000001°) 


Because 2°x11°x11°x10°x10001° x100000001°x(13531353135313531)** have already been previously 
solved solving this the expansion for 15951‘ is almost just a very large addition problem with a matrix 
multiplication component. 


Getting Stuck 


I had by luck found the relation for x4 in terms of y and was trying to expand it to x\5. The reason was 
because 5 is a prime number and it would have made the math for some of the systems of equations 
exponentially efficient and I thought it was important to try to solve the problem once and for all to try to 
include it in the book. Because I had forgone the burden of learning mathematics formally it was almost 
impossible to frame the question in a way that a typical mathematician would have understood. Therefore I 
was on my own to find the answer. Eventually after much suffering (about at least 12 hours straight of trial 
and error) I gave up only to try again and give up a few times more. I was very consumed by the problem. I 
didn't realize it but it was related to this problem of understanding SHA256 that I was trying to solve and so 
my difficulty in conceding the problem was that I was unconsciously tied to it 


Because I had the pattern for yA2 y3 and y44 I decided if I could find a way to relate y/3 to y4 I could 
relate y4 to y5 up until infinity. I went on many side tracks of linear algebra, substitutions, writing 
everything in terms of x. Eventually after much much much work I realized it was theoretically possible to 
deduce the pattern from x4 from x3. Therefore I thought I would be good for x5. 


Eventually after putting the problem on the back-burner, thinking about it in a more conscious and healthy 
way I started to get more durable results. I was doing some manipulations on wolframalpha.com when I 
realized that there was a way to prod the software to do advanced linear algebra for each term by step by 
step manipulations. Basically I just factored the higher exponentials put the different parts in and erased a 
few terms then had the computer solve for it again. In such a way I was able to combine the terms and avoid 
having to do derive the answer with very rigorous calculus that is beyond I think most peoples capability 
and certainly my own. 


Anyways the pitfall stuck with me because it I could see how someone intent on learning math could have 
really easily been overtaken by it, and how I myself was able to avoid it with the help of modern 
technology. When I was trying to solve the problem I needed to introduce a set of numbers which could 
allow each rate of change between them to be discerned based on the characteristics of their products and 
the difference between them. 1 
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11 and 18 were the numbers that I chose and I think they were the best numbers to chose for many reasons. 
First the difference between them was prime (7) and that was easy to factor out to get the rate of change 
with different factors. 11 is prime itself and was large enough that I would avoid confusing the factors as 
would occur with smaller numbers (even primes such as 2 and 3). 18 conversely was even and not prime so 
I could also easily see where its factors. It was a tedious approach but it seemed worth a shot to try to solve 
for a way to consistently derive an important 

relation. Input interpretation 


y5 is just 185 so the answer was pretty easy. 3x7 (y -x) (- (y +x) J + 2x? (- (y -x) ) + 
In this case I removed the x45 from the - 7 
expression because I was trying to remove 
each part and equate it with the y4 in the 
same way I had equated y4 from y/3. 


ofl 2 

(y -x)(y +x) x°+3(y +x) (y-x)? (; (y + x)] ' 
l 3 

2(y-x)(y+ x; (y-x)] x= 11, y =18 


Result 


1728517/7=246931 
1728517 


An expression for y\5-x45/7= 


1845-1145=7x246931 


That is about where I got stuck. Fortunately I made the right choice as to put the problem to the 
background and was soon able to derive the rest of the equations. Yet it turned out that when I got 
“stuck” I also deduced something which would have just an interesting result later which I will 
return to towards the end of the book. For now I just wanted to include this as a working example of 
why it benefits to keep a record of when one tries something and it doesn’t work rather than just to 
give up on the concept and forget about it as well as avoid trying it again. 


XA5 and Beyond 


yA5 = xXA5 + x3 (y - x) (x + y) + 1/4 xA2 (y - x)A3 + 3/4 KA2 (y - x) (K + y)A2 + 3/4 (y - x)A2 (K + y)A3 + 1/4 
(y - x)4 (x+y) 


y\6 = x6 + 1/2 x3 (y - x)A3 + 3/2 x3 (y - x) (K + y)A2 + 1/16 (y - x)46 + 9/16 (y - x)A2 (kK + y)/4 + 3/8 (y 
- x)4 (x + y)A2 


y\8 = x8 + x4 (y - x) (K + y)A3 + x4 (y - x)AB (K+ y) + V4 (y - x2 (K+ y)6 + 1/2 (y - x)/4 (x + y/4+ 
1/4 (y - x)6 (x + y)A2 


y\10=1/32 (y - x) (x + y)A3 (4 x43 + (y - x)A3. + 3 (y - xX) (KF y)A2)A2 + 1/32 (y - x)A3 (x + y) (4x43 + (V- 
x)A3 + 3 (y - X) (K + y)A2)A2 + 1/16 x44 (4 KAB + (y - X)A3B + 3 (y - X) (K + y)A2)A2 
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Using these equations makes it possible to solve for these exponents in the same way as other ones. Since 
there are more terms in each equation however solving for these problems are more time consuming. I plan 
on adding solutions and more examples for higher powers such as 5,6,8 in the next edition. 


13531°=24773632002917= 
135313531°=2477557150429250733100291°= 


13531353135313531°=2477557 1698267 102815365678645438688529497331002917= 


15951°=64736864412228801A2= 
159515951°=647465257661242497215528350228801/2= 


1595159515951595°=64746526732410330160725058009310668438995957936092654908350228801/2= 


This kind of system works well for expanding numbers that are palindromes. Keep in mind that Any 
number can be written as a sum of three palindromes. And yet it takes a lot of work to get such a system to 
an efficient point and a number in that form. Furthermore without modern technology it would be 
practically impossible and inefficient. It’s important therefore to have a good grasp of the logarithmic 
function. Using the logarithmic function not only makes it possible to easily get answers for xn problems, 
it also makes it possible to understand other more advanced concepts which will be introduced later on. 


Trying to solve the problem in this way leads to very lengthy solutions. Thinking along these lines of trying 
to find better relations in order to find more optimal solutions that allow one to use and build off of their 
previous solutions. While the math itself might not be so exciting, the procedure of being able to manipulate 
so many digits in such an efficient way is very instructive. 


In fact by thinking more along these lines I came across some very interesting and notable properties of 
numbers. 


Let a=(y+x) 
Let d=(y-x) 


y\2=(a d + x2) 
yA3=1/4 (3 aA2 d + dA3 + 4 x3) 


y4=1/2 (x + y3(y - x) +& + yy - X43 + 2x4)= 
y\4=1/2 (a\3 d ta d\3 + 2x4) 
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yA5=1/4 (a d + xA2) (3 ah2. d+ d\3 +. 4x3) 
y\6=1/16 (3 a2 d+ dA3 +4 xA3)/\2 


y\8=1/4 (ah3 d +a d\3 + 2 x42 
y4=(y - X) (K + y) (KAZ t+ yA2)tx/2 
y\12= 1/8 ((a)\3(d) + (a) (d)\3 + 2 xM4)A3 
y\16=1/16((a)\3(d) + (a) (d)\3 + 2 xA4)A4 


y\20=1/32((a)\3(d) + (a) (d)A3 + 2 xA4)A5 


Expanding Into Infinity With Linear Algebra 


Through much trial and error and combining some of the properties above I came across some very 
interesting mathematical relations which could be used in programming and calculations. These relations 
helped partially explain why the patterns for squaring arrays of 33333 or 66666 were observed. 


Back on page 7 this pattern was introduced. 


333x333=110889 
3333x3333=11108889 
33333x33333=1111088889 
333333x333333=111110888889 


666x666=443556 
6666x6666=44435556 
6666642=4444355556 
66666642=444443555556 


Basically the pattern is that the answer has twice the number of digits as the number being squared and that 
the answer is broken up into two equal segments. The last number of the first segment is 3 while the rest are 
all 4s, the last number of the last segment is 6 while the rest are all 5s . Basically the numbers carry over in 

the same way to infinity. 


When it comes to squaring numbers the only number that has this pattern is a number composed of all 6’s 
or 3’s. 


But why does this pattern work? Trying to figure out why this pattern works is a point of interest. Usually 
such a beautiful pattern is just waiting to teach something. 
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Very interestingly I found that Just as in the previous examples where we obtained the relations for 66..6642 
and 33..3342 in an easy straight forward numerical pattern. 
There is also an interesting set of relations which acts in a similar way. 


After some trial and error I found that the numbers 31625 and 6325 can be expanded in a similar way to 
how the 33333..s and 666666..s can be. 


The first value in the system is very close to root ten and indeed right away a huge hint is given as to why 
3s and 6s produce the relation they do. There is also very nice parallels that give deep insights into both 
physics and biology. 


As demonstrated above, there in fact is a way to relate seemingly different multiplications to one another. 
Out of all of the numbers that I studied the ones listed here were the most fundamental in the sense that they 
converged to give the answer when expanded and thus the relation can be expanded to infinity. Using many 
different various methods I searched diligently for as many relations that I could find and yet I could only 
find a handful. That 3 and 6 should be used is interesting considering the relations between 333.33342 and 
666.66642 etc. When it comes to the exponential I am not going to justify the mathematics because looking 
back it is even confusing to me, all I can say is that the equations were built over some time and trial and 
error with the exponential relations from just the last section. 


First notice that there are two ways to order the tables. They can be arranged with either expanding 
the original number (in the case the number in the divisor beneath n stays constant) or by increasing 
the increment of the desired exponent in the product. Keep in mind that its still the same data and 
can be accessed by either way of arrangement still arranging and being able to access it in both ways 
would be most useful. 


In the case of arranging the table by expanding the number. Notice that the value of the divisor beneath 
n Is always twice the value of the exponent of the linear relation being expanded. 

The tables seem super confusing at first but keep in mind that the increment in the exponent will 
always be 1.5 times the number in the divisor beneath n(except in the case when that number is twice 
that of 1.5 then the value for the exponent is simple 2 time 1.5=3 ). Thus knowing one value in the table can 
consistently unlock all of the values. 


In the case where the table is rearranged around the same number but different exponents the pattern 
between each element is easy to spot. The first thing to notice is that in this case the linear relations do not 
expand as in the previous case, instead their exponent increases by an interval of one. The second element’s 
exponent is simply the first element’s exponent multiplied by 2 and subtracted by 1. The third element’s 
exponent is the difference between them or just adding the original exponent while subtracting one. 
Anyways its much more difficult to explain it in words or in any formula compared to demonstrating 
example and reading the data, but once one knows what to look for it’s much easier to see the patterns. 


The first number I found that behaves this way and in a sense converges to a more and more precise limit in 
a linear way was in fact very close the the square root of 10. root10=3.1622776. In many ways this was the 
explanation to many things I had been searching for, such as why prime numbers with the primitive root of 
10 gives the largest period in terms of repeating decimals. For example 19 has a primitive root of 10 and 
thus its repeating decimal has 19-1=18 places.. I was also intrigued by root tens similar value to the one 
very important equation used in chemistry and physics using both Planck's constant and the speed of light. 
This seems a little advanced for so early in the text but I wanted to mention it now before actually showing 
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how to derive this relation using simple mathematical tools later in the book. 


he/2pi=31615.2677 x104-30 Joules/Meter or 
3.16152677x 104-27 Joules/Meter 


Compare 


31615.2677 
to 
31625 


Also compare 31625 and 31615.2677 to 


root10=3.1622776 

he/2pi =3.1612677x 104-27 Joules/Meter 

I also noticed that if one takes 333166625 removes the one and then subtracts it from itself they get a value 
extremely close to the speed of light: 


333166625-33366625=299799934 which is extremely close to the C constant value of 299792458 
299792458 m/s 


299799934-299792458=7476 
7476/299792458x100=.002493725 % error 


99.9975% Accuracy. 

Also keep in mind that these relations was born out of the previous manipulations of the past section, as 
well as thinking and working on the algebra in that section for sometime, and thus the relations are not that 
intuitive. 


The point I am trying to build is that the results point to a universe whose physical laws in fact mirror the 
properties of numbers and numerical operations. This is a reoccurring theme that will be explored in more 
detail later in the text in book two. For now I want the reader to appreciate how seeing a numerical pattern 
such as 


333x333=110889 
3333x3333=11108889 
33333x33333=1111088889 
333333x333333=111110888889 


666x666=443556 
6666x6666=44435556 
6666642=4444355556 
66666642=444443555556 


and combining it with the other numerical pattern actual gives a hint at some of the deepest and most 
mysterious aspects of Physics such as the workings of light in the universe. To be honest when I developed 
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these mathematical relationships as well as others throughout the manual it was originally more to an eye 
on the Biological application that these numerical patterns might have. And yet I was pretty surprised to 
find more fundamental patterns in Physics. Both the Biological as well as Physical applications are further 
explored later in the Manual. For now it might seem like TMI to provide all of these values here, yet in 
writing the Manual I decided to ere on the side of providing more information rather than providing less. 
Also note that most of the = signs should be * (approximately equal signs). Yet because the values converge 
so nicely into infinity it would not be much of a mistake to simply use an equal sign instead and so to make 
the values easier to read I’ve simply used the = sign. 


The data presented here can be overwhelming. It is actually a collection of relations based on simple 
patterns first a pseudo-equivalency can be used. These relations never converge but get closer and closer to 
the actual answer with more and more calculation. Thus in this first iteration the numbers are off because 
the answer is actually closer to 31622.77 66017 than 31625 regardless as stated before the error tends to 
zero as one goes further into the expansion. 

316254(1) © (1/104(1/2))(14.1x10410)4(1/2) 


1/104(1/2))(14.1x10410)4(1/2)=31622.77 
All one has to do at this point is substitute n in place of 1 
31625An=(1/10/(n/2))(14.1x10410)/(n/2) 


From here it’s very simple to expand the array, in the first iteration one only has to expand the string 
of ones and add 3 to the exponent. 


31625\n=(1/104(n/2))(14.1x10410)(n/2) 
33166254n=(1/10(1n/2))(11x10413)(n/2) 
333166625/n=(1/10/(n/2))(111x10416)4(n/2) 
33331666625An=(1/104(n/2))(1111x10419)(n/2) 
3333316666625n=(1/10/(1n/2))(11111x10422)A(n/2) 
333333166666625\n=(1/10 (n/2))(111111x10425)(n/2) 
33333331666666625\n=(1/104(n/2))(1111111x1028)(n/2) 


Looking at the expression its obvious that it’s most useful for calculation when n is divides into a 
whole integer. Furthermore the calculation is easiest when the exponent divides to give 1. Therefore 
it’s useful to express the expansion in different terms besides (n/2). 


31625\n=1/104(n/2))(14.1x10410) (1/2) 
31625\n=1/104(/4))(142x10419) (1/4) 
31625\n=1/104(1/6))(143x10428)(n/6) 
31625n=(1/104(n/8))(144x10437) (1/8) 
31625\n=(1/104(n/10))(145x10446)4 (1/10) 
31625n=(1/124(n/12))(146x10455)(1n/12) 
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From there one can expand at any point as was done previously. 


31625n=(1/104(1n/4))(142x10419)(n/4) 
33166254n=(1/10(1/4))(1142x10425)(n/4) 
333166625 n=(1/104(n/4))(11142x10431)(n/4) 
33331666625\n=(1/10(1n/4))(111142x10437)A(n/4) 


31625n=1/10(n/6))(143x1028)(n/6) 
33166254n=1/10/(11/6))(1143x10437) (1/6) 
333166625\n=1/104(1/6))(1113x10446) (1/6) 
33331666625\n=1/104(n/6))(111143x10455)(n/6) 
3333316666625n=(1/10/(1n/6))(1111143x10464)(n/6) 
333333166666625\n=(1/10/(1n/6))(11111143x1073)(n/6) 
33333331666666625n=(1/10(n/6))(111111143x10482)(n/6) 
3333333316666666625n=(1/10(1n/6))(1111111143x1091)(n/6) 
333333333166666666625n=(1/10/(1n/6))(11111111143x104100)(n/6) 
33333333331666666666625\n=(1/10(n/6))(111111111143x10109)(n/6) 


31625n=(1/104(n/8))(144x10437) (1/8) 
33166254n=(1/10/(1n/8))(1144x10449) (1/8) 
333166625\n=(1/104(n/8))(1114x1061)(n/8) 
33331666625n=(1/10(n/8))(111144x10473)(n/8) 
3333316666625n=(1/10/(1n/8))(111114x10485)(n/8) 
333333166666625n=(1/10/(n/8))(11111144x10497)(n/8) 
33333331666666625\n=(1/10(n/8))(11111114x104109)/(n/8) 
3333333316666666625n=(1/10(1n/8))(1111111144x104121)(n/8) 
333333333166666666625n=(1/104(n/8))(11111111144x104133)(n/8) 


31625n=(1/104(n/10))(145x10446)(11/10) 
33166254n=(1/10(1n/10))(1145x10461)(n/10) 
333166625 n=(1/104(n/10))(11145x10476)(n/10) 
33331666625\n=(1/104(n/10))(11145x10491)(n/10) 


31625n=(1/104(n/12))(146x10455)\(1n/12) 
33166254n=(1/10/(1n/12))(1146x10473)(n/12) 
333166625/n=(1/104(1/12))(11146x10491) (1/12) 


31625n=1/104(n/2))(141x10410)(n/2) 
31625n=1/104(n/4))(142x10419)(n/4) 
31625n=1/104(n/6))(143x1028)(n/6) 
31625n=(1/104(n/8))(144x10437) (1/8) 
31625n=(1/104(n/10))(145x10446)(1/10) 
31625An=(1/104(n/12))(146x10455)(1n/12) 
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33166254n=1/10(n/2))(11x10413)(n/2) 
33166254n=1/10(1/4))(1142x10425)(n/4) 
3316625An=1/10/(11/6))(1143x10437) (1/6) 
33166254n=(1/10(1/8))(1144x10449) (1/8) 
33166254n=(1/10(1n/10))(1145x1061)(n/10) 
33166254n=(1/10(1n/12))(1146x10473)A(n/12) 


333166625 n=1/104(n/2))(111x10416)/(n/2) 
333166625\n=1/104(1/4))(1112x10431)(n/4) 
333166625 n=1/10(1/6))(1113x10446) (1/6) 
333166625 n=(1/104(1/8))(11144x1061)(n/8) 
333166625 n=(1/104(n/10))(11145x10476)(n/10) 
333166625 n=(1/104(n/12))(11146x10491)\(n/12) 


33331666625n=1/104(n/2))(1111x10419)(n/2) 
33331666625\n=1/104(n/4))(111142x10437)(n/4) 
33331666625\n=1/104(n/6))(111143x10455)(n/6) 
33331666625n=(1/10(n/8))(111144x10473)(n/8) 


33333166666254n=1/10(n/2))(11111x1022)(n/2) 
33333166666254n=1/10(1n/4))(1111142x10441)\(n/4) 
3333316666625n=1/10(1n/6))(1111143x10462)(n/6) 


333333166666625=(1/10(1/2))(111111x1025)(1/2) 
333333166666625\n=(1/10(n/2))(111111x10425)\(n/2) 
333333166666625\n=(1/104(1/4))(11111142x10449)(n/4) 
333333166666625n=(1/104(1/6))(11111143x1073)(n/6) 
333333166666625n=(1/104(n/8))(11111144x10497)(n/8) 
333333166666625n=(1/10/(1n/10))(11111145x104121)A(n/10) 
333333166666625n=(1/104(1n/12))(1111116x104145)(n/12) 
333333166666625\n=(1/104(1n/14))(1111117x104169)(n/14) 
333333166666625n=(1/104(1n/16))(11111148x104193)/(n/16) 
333333166666625n=(1/104(1n/18))(1111119x104217)A(n/18) 
333333166666625n=(1/104(n/20))(111111410x104241)(n/20) 


The same type of pattern exists or 6325 


6325n=(1/104(1/2))(4x1048)A(n/2) 
6325n=(1/10A(1/4))(442x104 15) (10/4) 
6325n=(1/104(1/6))(443x10422)A (11/6) 
6325n=(1/104(1/8))(4%4x1029)A (11/8) 
6325n=(1/104(1/10))(445x10436)A (11/10) 
6325n=(1/10A(1n/12))(446x10443)A (1/12) 
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663325 \n=(1/104(n/2))(44x104.11)(n/2) 
663325 \n=(1/104(1n/4))(4442x10421)(n/4) 
663325 \n=(1/104(1/6))(4443x10431)(n/6) 
663325\n=(1/104(1/8))(4444x10441)(n/8) 
663325 \n=(1/104(1n/10))(4445x10451) (1/10) 
663325 \n=(1/104(n/12))(4446x1061)(n/12) 


66633325An=(1/104(1n/2))(444x104 14)(n/2) 
66633325An=(1/104(1n/4))(44442x10427)A(n/4) 
66633325/n=(1/104(1n/6))(44443x10440)A(1n/6) 
66633325/n=(1/104(1n/8))(44444x10453)A(n/8) 
66633325\n=(1/104(1n/10))(4445x10466)4 (1/10) 
666333254 n=(1/104(1n/12))(44446x10479)4(n/12) 


66663333254 n=(1/10(1n/2))(4444x10417)A(n/2) 
6666333325/n=(1/10(1/4))(4444\2x10433)A(n/4) 
6666333325n=(1/10/(1n/6))(4444\3x10449)(n/6) 
6666333325n=(1/10(1/8))(444444x10465)(n/8) 
66663333254n=(1/10(1n/10))(444445x10481) (1/10) 
66663333254n=(1/10(1n/12))(44446x10497)(n/12) 


666663333325 \n=(1/10(n/2))(44444x10420)A(n/2) 
666663333325 \n=(1/104(1/4))(444442x10439)A(1n/4) 
666663333325 \n=(1/10(1/6))(444443x10458) (1/6) 
666663333325 \n=(1/10(n/8))(4444444x10477)A(n/8) 
666663333325 \n=(1/10(n/10))(444445x10496) (1/10) 
666663333325 \n=(1/104(1n/12))(44444.6x104115)(n/12) 


66666633333325n=(1/104(1n/2))(444444x10423)A(n/2) 
66666633333325n=(1/104(1n/4))(444444\2x10445)(n/4) 
66666633333325n=(1/104(1n/6))(44444443x10467)(n/6) 
66666633333325n=(1/104(1n/8))(444444\4x10489)(n/8) 
66666633333325/n=(1/104(1n/10))(44444445x104111)(n/10) 


6325 n=(1/104(n/2))(4x1048)(n/2) 

663325 \n=(1/10(n/2))(44x104.11)A(n/2) 
66633325An=(1/104(1n/2))(444x104 14) (n/2) 
6666333325n=(1/104(n/2))(4444x10417)(n/2) 
666663333325 \n=(1/10(1n/2))(44444x1020)A(n/2) 
66666633333325/n=(1/104(1n/2))(444444x10423)A(n/2) 


6325An=(1/104(1/4))(442x10415)(n/4) 
663325\n=(1/104(1n/4))(4442x10421)(n/4) 

666333254 n=(1/104(1n/4))(44442x10427)A(n/4) 
6666333325\n=(1/104(n/4))(444442x10433)A(n/4) 
666663333325 \n=(1/10(1n/4))(444442x10439) (1/4) 
66666633333325n=(1/104(1n/4))(444444\2x10445)A(n/4) 
6666666333333325n=(1/10/(1/4))(444444442x10451)\(n/4) 


6325\n=(1/104(n/6))(443x10422)(1/6) * 

663325 \n=(1/104(1n/6))(4443x10431) (1/6) * 
66633325n=(1/104(1n/6))(44443x10%40)(1/6) * 
6666333325 n=(1/104(1/6))(444443x10449) (1/6) * 
666663333325 \n=(1/10(1/6))(444443x10458) (1/6) 
66666633333325/n=(1/104(1n/6))(44444443x10467) (1/6) * 
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6325\n=(1/104(n/8))(4444x10429)(n/8) * 

663325 \n=(1/104(1/8))(4444x10441)A (1/8) * 
66633325\n=(1/104(1n/8))(44444x10453)(1/8) * 
6666333325\n=(1/104(1/8))(444444x10465) (1/8) * 
666663333325 \n=(1/10(n/8))(4444444x10477)A (1/8) 
66666633333325n=(1/104(1n/8))(44444444x10489)(n/8) * 


6325\n=(1/10A(n/10))(445x10436)A(n/10) * 
663325An=(1/10(1/10))(4445x10451)(11/10) * 
66633325\n=(1/104(n/10))(44445x10466) (1/10) * 
66663333254n=(1/10(1n/10))(444445x10481) (11/10) * 
666663333325\n=(1/104(1n/10))(4444415x10496)\(1n/10) 
66666633333325n=(1/10(11/10))(44444445x104111)A(n/10) * 


6325An=(1/104(n/12))(446x10443)A(n/12) * 

663325 \n=(1/104(1n/12))(4446x10461)(1n/12) * 
66633325An=(1/104(1n/12))(44446x10479)A(n/12) * 
6666333325 n=(1/104(n/12))(44446x10497)\(1n/12) * 
666663333325 \n=(1/10(1/12))(4444446x104115)\(1n/12) * 


666663333325+3333316666625 


9999995\n=(1/104(1/2))(999999x1049)(1/2) 
9999995\n=(1/10/(1n/2))(999999x1049)A(n/2) 
9999995\n=(1/104(1/4))(9999992x10417)(n/4) 
9999995\n=(1/10/(1n/6))(9999993x104254(n/6) 
9999995\n=(1/104(1/8))(9999994x10433)(n/8) 
9999995\n=(1/10/(1n/10))(99999945x10441)(1n/10) 
9999995 n=(1/10/(1n/12))(99999946x10449)(n/12) 
9999995 n=(1/10/(1n/14))(99999947x10457)(n/14) 
9999995\n=(1/10/(1n/16))(99999948x1065)(n/16) 


It doesn’t matter which one one decides to use. All of the above relations converge to infinity. Using the 
simple patterns one can relate many of these values in a way that behaves linearly. This is simply 
impossible with other numbers which do not converge in the same sense. I am not sure if these are all of the 
numbers which behave in this way. 31625 seemed like the most notable value. The fact that the value of 
he/2pi = 316126.77x10430 Joules/Meter being so close to 31625 as well as the square root of 10 


rootl0=3.1622776 


These relations are not only useful for calculation they also demonstrate important facts about the 


inner workings of nature. 


Most interesting was the simple difference taken after the third expansion and simply removing a one that 
gave the speed of light to 99.9975% accuracy. This property that 31625 has that allows it to be 
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exponentiated in a very simple linear way for almost all integer powers, yet at the same time tending to 
infinity allowing a sort of floating decimal system is very unique unlike a lot of the other finite relations 
which may exist with other numbers. 


In the same way that nature uses these constants in physics it makes sense that a biological organism might 
also in some way rely on these relations since they are so simple and expand into infinity nicely. Biological 
organisms require both simplicity and complexity, and I feel like these mathematical relationships embody 
just that, as well as a simple means to relate otherwise very difficult values together. 


As for the actual units in the speed of light constant, they are as all velocity in standard units is recorded in 
in m/s or meters per second. 


What is a meter? Originally defined in 1793 following the French Revolution a meter was defined as one 
ten-millionth of the distance from the equator to the North Pole along the great circle or largest circle that 
can be drawn. The Earth’s circumference is approximately 40,000 km or 40,000,000 meters. Measured 
around the poles the earth actually has a circumstance of 40,007.863 km while around the Equator it is 
40,075.017 km. 


Thus the meter is directly related to the size of the earth. Is the size of the earth then random? Actually the 
size of the earth is super important for determining its gravity. If the size of the earth were sizably different 
life on earth might not exist or would be drastically different. Thus to say that the results obtained via the 
expansion of 31625 and the c constant are insignificant because the meter is an arbitrary distinction is an 
invalid argument. 


The same argument applies to the measure of standard time, a second. The second is not an arbitrary 
distinction of time. First of all the second is tied into the speed of the rotation of the earth which determines 
the length of a day. 


If the earth rotated slower or faster than it did then obviously days would be longer and shorter, and we 
would weigh more or less than we do. The change in the length of days would bring drastic changes to 
temperatures. If the earth rotated at half its speed for example then days and nights would both be twice as 
long. That would mean scorching heat during the day and freezing temperatures at night. If the earth 
rotated twice as fast then days and nights would be half as long. It’s hard to see complex and intelligent life 
surviving from such temperature extremes that would arise from such drastic changes. 


Thus comparing natural numbers to values from constants in Physics is not a useless and arbitrary exercise 
as is often assumed. Standard units were therefore chosen from very intelligent observations or 
organizational schemes. For example in order for the unit of measurement to survive in the first place it 
ought to have been useful. The measure of the time via hours minute and seconds was the most useful and 
intuitive not some arbitrary choice made a long time ago. 
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Using Newton’s Method to Find The Roots of A Polynomial 
If one knows how to set up Newton’s Method and has a $15 calculator such as the fx-300 then they can 
solve for the roots of most polynomials. This is particularly useful for students who are taking an Algebra 
class. A scientific calculator is required for this section. For some reason Newton’s method is deemed too 
advanced to teach it earlier in the curriculum and most people do not learn it until they enter college. This 
might be true because using Newton’s Method requires the derivative and finding derivatives can be 
difficult. However to solve most Algebra problems one only needs to know the power rule of taking 


derivatives. As explained before, the power rule is very simple: the power of x comes down and is 
multiplied and one is subtracted from the exponent. 


Derivative of 4x°= 12x? 

Derivative of 15x*=60x° 

Derivative of 82x/-2= -164/-3 

Derivative of 90x‘2.5= 225x1.5 

The power rule is much simpler than the quadratic equation for example, and imputing the Newton Method 
into a scientific calculator such as Fx-300 ES plus is a breeze. Lets then solve some the roots of some 
standard algebra questions. This method only works for finding real roots. 

1) 6x* + 4x - 42 


Derivative= 12x-4 


(6x? + 4x — 42)/(12x-4) 


ANS-(6ANS? + 4ANS — 42)/(12ANS-4)=( -3, 2.333) 
2) 7x°+ 4x’ — 145=0 
Derivative= 21x*+4 
(7x°+ 4x* — 145)/(21x°*+4) 
ANS- (7ANS*+4ANS*-145)/(21ANS*+4)=2.56848 
Using the Newton Method there is no need to factor. Also it makes a cheap $15 calculator as useful as a 
graphing calculator. Furthermore scientific calculators like the Fx-300 can be used on standardized exams, 
and almost any science and even math exam in college. 
3)x*+4x-14 


Derivative 2x+4 
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ANS-(ANS?+4ANS-14)/(2ANS+4)= 2.2426 
using a negative number for the initial guess gives us the second root of -6.2426 


Note that while this problem could not be factored the quadratic equation could be used. In reality the 
quadratic formula is only applicable to a small selection of Algebra problems, while the Newton Method 
can always be used. 


4)x’-x°+x°-x-1234 


It is obviously impossible to factor or use the quadratic formula in this problem. Using the Newton method 
though is just as simple as it was before. 


Derivative: 7x°-5x4+2x-1 

(x’-x°+x?-x-1234)/(7x°-5x4+2x-1) 

ANS- (ANS’-ANS°+ANS?-ANS-1234)/(7ANS°-5ANS*+2ANS-1) 
Root:2.8165 


Doing this using the Newton Method by hand would take forever. Inputting the Newton Method into a 
calculator would give the answer in less than a minute. 


Solving Fractions Using Goldschmidt Division 


So far all of the techniques have only computed multiplication. What about division? Goldschmidt division 
is a process that turns any division problem into pure multiplication. Lets start with a problem that is easy to 
solve by regular division. 462/63 

63 goes into 462, 7 times. 63X7=441 

462-441=21/63=.3333 

462/63=7.3333333 


Via Goldschmidt division: 

462/63 

Step 1: Turn the denominator into a number between 1-2 

4.62/.63 

Step 2: Subtract the denominator from 2. In this case 2-.63=1.37 

Step 3: Multiply the numerator and denominator by the difference. In this case .63 
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IMG Arad: 462/63=7.197/.981 Doing the process one more times gives 

27h 2 10s 7.34 which is close to the answer of 7.333. In this case using 

Phe lear Goldschmidt division would be a waste of time. In fact it is 

not useful when the answer can be solved by different 
ethods. In order to avoid such a scenario always make sure 
o start the problem with a numerator that is smaller than the 
denominator. Memorizing common fractions would be faster 
and since Goldschmidt division needs to be approximated to 
a certain amount of significant digits if one wants to do it by 
hand, using common fractions would give a better result. 
Regardless Goldschmidt division is used by computers. 


There are also instances when it is useful to calculate fractions using Goldschmidt division. Knowing 
Goldschmidt division is important and pretty easy. One also ought to know how to round correctly to be 
able to use it. In order to get the answer faster computers also round when they perform Goldschmidt 
division. In order to correct rounding errors they perform Newton’s Method during the last iteration. 
Newton’s method is explained in the next section and is also much easier to understand than people assume. 
Before ending this section I wanted to give some pointers for better solving problems involving division 
and mental multiplication 


Some important fractions to memorize for division are: 


L/2=.5 
1/3=.333 
1/4=.25 
1/5=.2 
1/6=.166 
1/7=.143 
1/8=.125 
1/9=.111 


1/11=.091 
1/12=.083 
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1/13=.077 

To be honest I personally have only memorized the fractions of 1,2,3,4,6,8,9 and 11. Yet memorizing all 
twelve would be the best for solving problems involving division. Furthermore when calculating 
multiplications mentally there is a useful technique that many people are not aware of. There is a simple 
trick using the distributive property of multiplication to do this. For example when calculating 132x4 one 
can calculate 130x4 and then add eight afterwards since 2x4=8. In this case 130x4 is easily multiplied 
mentally as 520 adding an 8 then gives the answer of 528. If question was 132x41 then one need only to 


perform the last calculation to get 528 then multiply by 10 and lastly add 132. This gives the answer of 
5412. 


Finding x", x'°x",x"” Using Newton’s Method 


Finding the roots of simple fractions to any number is easy using Newton’s Method. Below are some 
examples. 
Solving for the square root of 11 using Newton’s Method: 


.Let the root be called R. 


RxR=11 


114.5x114.5=11 


11xR*=11°=11xR*=121 

11xR*-121=0 

Now in order to solve for R which is the square root of 11 we need to solve the equation, 11xR*-121=0 
First we take the equation and do something very simple to it. Any number without the variable, in this case 
R becomes 0. Any number with the variable, in this case R is multiplied by its exponent, while its exponent 
is reduced by one. 

11xR?-121=0, would then become 


11x2xR?Y%=22xR 


The original equation or function is then divided by this value (the derivative) of the function. 


ail 


(11xR?-121) / 
(22xR) 


The original equation or function is then divided by this value (the derivative) of the function. R however is 
the answer that we are looking for so lets call R ANSWER instead. At this point we don’t have the answer, 
but if we pick a number and call that the answer and subtract it by what we have now we will get closer and 
closer to the actual and final answer. 

(11x ANSWER*-121) / 

(22x ANSWER) 

ANSWER minus (11xANSWER*-121) / 
(22x ANSWER) 


Since 3x3=9 and 9 is close to 11 Lets start with the number 3 and see what happens. Any number can be 
used however but picking a number closer to the answer makes the process faster. 


3- (11x3-121)/(22x3)= 3- (3x9-121)/66=3-(99-121)/66=3-(-22/66)=3.333 3.3337=11.089 


Repeating the process again gets us closer and closer to the answer. 


3.33-(11x3.33°-121)/(22x3.33)=3.3166 3.3166°=10.9998 


This method can be used to find any root of almost any number 

To find the cubed root of 12 for example would be just as straight forward. 
RxRxR=12 

124.333x124.333x12/4.333=12 

12xR*=12°=12xR*=144 


12xR*-144=0 


Function: 12xR?-144=0 


Derivative: (12)x(2)xR*=24R? 


Solution: | ANS - (12xANS*-144)/ (24ANS?’) 
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Since 2°=8 and we are looking for x*=12, 2 would be a good places to start since 8 is closed to 12. 
2-(12x8-144)/(96)=2 - (-48)/(96)=2.5 
2.5 - 43.5/150 


Since the math in the fractions can get difficult, it’s best to try to only solve for one or two decimal 
places. 


2.5 — 43.5/150=2.5 (approximation) 


2.5-(12x2.5°-144)/(24x2.5)= 2.5- (12x15.6-144)/(24x6.2)= 2.5- (187.2-144)/(148.8)= 2.5- 
(43.2/148.8)= 2.5-.25= 2.25 


2.25- (12x2.25°-144)/(24x2.257=2.31 


Using the Newton Method tells us that the real answer is somewhere between 2.25-2.31 
being closer to 2.31 
Actually 124(1/3)=2.2894 


Using Newton’s method one can solve almost any algebraic equation. Using the method blindly however 
doesn't give all of the roots, sometimes the method can backfire and get stuck in an infinite loop without 
ever getting close to the answer. 


For example if we wanted to find the root for 11 and used the Newton method we could come up with the 
equation 
R*=11, R*-11=0 


In this case the formula would be 
ANS- (ANS?-11/ANS) 


No matter where we start we will always go to another number and then right back where we started again. 
That is why it’s important to solve for the squared value of the number that we have and incorporate that 
into the formula. When using the Newton Method one should know how many roots there are, and have a 
general idea of where they are. In the case of finding roots however there is only one answer for x so the 
Newton Method could be used without too much guesswork. Used correctly, Newton’s method is a very 
powerful and useful mathematical tool. 


Solving x@”) x“) x4 x" etc is simple enough using the Newton Method, but what if one wanted to solve for 


more complex roots for example 50/(.29). 


The problem with using Newton’s Method in this problem is that the derivative would give another 
complex root. 


504(29/100) 
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derivative:(29/100)504(71/100) thus we would be right back where we started. 


Still one can find the answer using approximation with Newton’s Method. 


Via approximation: 


Since x/(.29) is between x/(.25) and x/(.33) we could find the answer to each of those and then take the 
average. 


Let x be 50 
50(.25)=R 


50(R*)=2500 


50(R*)-2500=0 


200(R”) is the derivative 


ANS — 50(ANS*-2500/(200(ANS?) is the formula. 


Some calculators have it where you can input the number any number which makes it the answer and then 
an answer key where you can write the formula used for Newton’s Method. 


My favorite calculator to use is the Casio fx-300es plus. It only costs $15 and has this function. I used it 
throughout college for my science courses and knowing how to use the Newton Method on it was very 
useful for difficult questions in many classes like Chemistry and Physics. While any scientific calculator 
has the exponential function built in and can be used for calculating roots, the Newton Method can be used 
to get the answer for any function that the calculator does not have built in. I will explain how to do this in 
more detail in the section after Pascal’s Triangle. 


Having my calculator perform the Newton Method for the current question gave me the answer of 
2.65914795. 2.65914795*=50 


Next we need to find 50/(.33) 


50xR*=2500 
50xR*-2500=0 


150R? is the derivative 
ANS- (50xANS?-2500)/(150ANS’)=3.68403 


(3.68403+2.65914)/2=3.1716. The actual answer is 3.1095. 
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Approximating Logs Without a Calculator 


How a calculator works via factorization to solve exponents to their exact value (assuming that the 
answers are rational) as well as how it is possible to do this by hand has been demonstrated, it is important 
that one also understands that logarithms however can be used to get an approximate answer much faster. 
One simply needs to refer to a few values of logs in order to use logs without a calculator. . 


Log1=0 
log1.1=.041 
log2=.301 
log3=.477 
log4=.602 
log5=.699 
log6=.778 
log7=.845 
log8=.903 
log9=.954 
log10=1 


104.01=.1 

10/.1=1.26 

104.2=1.58 

10A.3=2 

10/.4=2.51 

104.5=3.16 

10.6=3.98 

104.7=5.01 

10/.8=6.31 

10.9=7.94 

Some people actually memorize these values. Doing so would be worth it in the long term. Besides this is 
as much information as is contained in just few phone numbers. Next in order to know how to use logs one 
should know the properties of logs. 


The product rule log,(ZN) = log,(M) + log,(N) 


The quotient rule log, (7) = log,(M) — log,(N) 


The powerrule — log, (MM?) = p- log,(M) 
We already know that 11117=1234321 


Lets try to solve this using logs and see if we get the correct answer. 
Using the properties of logs. 
1o@bost44D=11112 


Using the log(mxn)=log(m)+log(n) property of logs we can solve for log1111= 
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1.111x1000=1111 
log(1111)= log1.111+1og1000=3+log1.111 


log1.111 is not on the table of logs but we can approximate it as log 1.1=.041 


log(1111)= log1.111+log1000=3+log1.111=3+.041=3.041 
1Qe@bos!D= 1 1112=10% 82 

=10°x10% 

Using the table again to approximate 10°” we get 1.2 


1.2x1000000=1200000 which is close to 1234321 


This technique is also useful to finding square roots 


1/2 1/3 1/4 


Recall that the square root of a number is n’™, the cubed root is n“~. The fourth root is n etc 


Finding the square root of 111: 


1111" 
1111'7=1/2log1111. 


Using the approximation from before the approximate log of 1111=3.041 
1/2x3.041=1.52 
10'°*=10x10°*=10x3.324=33.24 (approximation) 


Logs are useful because they can also be used to solve complex square roots. 


502°=(29/100)log50 

50=10x5 
log50=log(5)+1og(10)=.699+1=1.699=1.7 
107° "1..7)= 107°3 

104.493= 3.16 


(how to take negative In) 
eAip=-1 

ipi=In(-1) 

pi=In(-1)/1 


Yet there is a circular definition. If you put In(-1) in a calculator it will say math error. In a computational 
website that includes imaginary coefficients it will give the answer of ipi. 
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Pascal’s Triangle in Reverse 


12 1 
13 3 1 
146441 
1 5 10 10 5 1 
1 6 15 20 15 6 1 
1 7 21 35 35 21 7 1 


Working Pascal’s triangle in reverse was just another one of Newton’s great achievements. Recall 
that square roots are irrational, meaning that the answer will go on forever. This property is demonstrated in 
the fact that when one goes backwards in Pascal’s triangle along the negative axis or even stops at a fraction 
the table goes on forever. 


—4: 1 -4 10 —20 35 —56 84 
—3: 1 -3 6 -10 15 —-21 28 
—2: 1-2 3 -4 5 -6 7 
—-1: 1 -1 1 -1l 1 —1 1 
0: 1 O O 0 0 0 0 
Vey 2 ot 2 2b 7 _ 
2° 2 8 16 128 256 1024 
Le J 1 0 0 0 0 0 
3. 7 38 38 1 8B UB 
a 2 8 16 128 256 1024 
2: 1 2 1 0 0 0 0 
3: 1 3 38 1 0 0 0 


In order to construct Pascal’s triangle one usually adds the numbers from the previous row. There is 
however another way to calculate Pascal’s Triangle . 


()=(")+(23) 


I don’t think I am alone when I say that I find this notion to be pretty confusing. In fact I never even bother 
to use it. What I think of is more along the lines of this: 
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(previous number)x(number of the row ie exponent-distance)/(1+distance) 
Take the 4" row for example 14641. 

For the first number the number is always one. 

1 


Never mind the confusing formula so long as one keeps in mind that the distance begins with 0 and goes up 
by one after each number it is actually pretty easy to fill in the rows. 


(previous number)x(number of the row ie exponent-distance)/(1+distance) 
1x(4-0)/(1+0)=4 

So far we have 1, 4 

4x(4-1)/(1+1)=6 

We now have 1, 4, 6, 

6(4-2)/(1+2)=4 

1, 4, 6, 4 

4(4-3)/(1+3)=1 

(previous number)x(number of the row ie exponent-distance)/(1+distance) 
With a little bit of practice filling in the rows becomes incredibly easy. 
Lets then try to use Pascal’s Triangle to find a square root. 


1/2 


By definition a square root is x“. Remember that the numbers in Pascal’s triangle can be used to find 


exponents for example 


x°=(p+q)’=1p"+2pqt1q° 
x°=(pt+q)"=1p’+3p°q+3pq°+1q°) 


p and q can be any number, and added together they give x. p+q=x 
What would be the row for x”? 
It seems like a complicated question but it is really just a simple process of using the formula. 


(previous number)x[(number of the row ie exponent)-(distance)/(1+distance)] 


We always start with 1 and distance always start at 0. 
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1 

1x(1/2-0)/(1+0)=% 

So far we have 1, %, 
(%4)(4-1)/(1+1)=-1/8=-0.125 

1, .5, -1/8 
(-1/8)(1/2-2)/(1+2)=1/16=.0625 
1, 1/2 -1/8,1/16, 
(1/16)(1/2-3)/(1+3)=-5/126 
(-5/126)(1/2-4)/(1+4)=7/256 


The further we go the smaller the number gets this process goes on into infinity. Now that we have the first 
few values of the 4 row we can use the numbers in it to compute square roots. 


Lets try to compute the square root of 18. Just like the Newton Method this method requires one know a 
value that is close by. The square root of 4=16 and we could use that. 

First rewrite the problem with the value of the root that we know. 

(18)"*=(17+1)!” 

Then factor out the known root. 

(18)'°=(16+2)'=16(1+2/16)"" 

(16(1+1/8))'?=(16"(1+1/8) = (4)(1+1/8)"” 

If the second part of the second factor of the equation, in this case (1/8), s less than one then we picked 
close enough of a number to start with and can continue. If it is greater than one then a new number that is 
closer needs to chosen. The reason for this is the same as why the Newton Method fails if the initial guess 
or answer is too far off. From here it is a simple matter of plugging in the numbers from the % row. 
(1+1/8)'? =(1+.125)"” 

1+(1/2)(.125)+(-1/8)(.125)*+(1/16)(.125)*+...... 

1+(.5)(.125)+(-.125)(.015625)= 

1+.0625-.00195=1.0605 

(4)(1+1/8)'” =4x1.0605=4.242 


This method of approximation yields a value very close to the actual answer of 4.2425409. 
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Prime Numbers and Pascal’s Triangle 


t: integer n>1. 
x» (n=a® for aE N and b> 1), output po 


Find the smallest r such that o,(m) > log” n. 
If 1<(a,n) <n for some a <r, output COMPOSITE. 
If n <r, output PRIME.! 
For a=1 to |,/a(r)logn| do 
if ((X +a)" ~X"+a (mod X"—1,n)), output COMPOSITE; 
Gumefintput PRIME; 
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The AKS Primality test 


Before moving on I thought it was important to use some overlap with pascal’s triangle and number theory, 
specifically how Pascals triangle relates to prime numbers. 


The AKS primality test was officially invented in 2002 by three Indian computer scientists. Explaining it is 
very complicated because it contains a lot of symbols and concepts, and actually I myself have very limited 
understanding of it. Yet it’s easy to demonstrate a much simpler test that gives insight into the same 
concepts. As a matter of fact I feel that the tests have such overlap that the simpler one invented in 1974 
must have had some motivation for the AKS test. 


While the test has no official name Ordering pascals triangle using this system is simple and easily 
demonstrates important and difficult concepts to understand regarding primes and why the AKS test works 
the way it does. 


Simply shift each of the triangles rows so that row n starts at column 2n(notice how 4 starts at 8, 3 at 6, 2 at 
4 etc, also recall that rows are horizontal and columns vertical) . This step coincides nicely with log2 in the 
AKS test. Afterward use the entries of the shifted pascals triangles to see if the are divisible by the numbers 
represented by their row number on the left . In the case of 11 for example we have the numbers 4 and 5. 
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Those numbers are the same as the row numbers 4 and 5 which they occur. 4/4=1 and 5/5=1 because they 
are divisible then 11 is indeed prime. Take a look at 3, 5 and 7 the same type of relation occurs which 
proves using this test that they are prime. Looking at 12, which cant be prime because it’s even, we see 1, 
10 and 1. While 10 is indeed divisible by its row number 5. 1 is not divisible as a whole integer into rows 4 
or 6 (1/4=.25, 1/6=.166) and so the test confirms that 10 is not prime. In the case of 13 10 is divisible by 5 
and 6 by 6 so 13 is also prime. 15 cant be prime because 20 doesn’t divide into a whole integer into its row 
number 6. 


Understanding this test is a great place to start if one wants to better understand the theory behind the AKS 
algorithm briefly presented at the start of this section. The AKS algorithm is important because its the most 
efficient test which does not rely on yet unproven mathematical postulates. I am hoping to be able to better 
explain and even demonstrate the AKS test in future editions yet incorporating all of the proper prerequisite 
ground work to do so would at this point interfere with the flow of the book. The same can be said about 
some other material which I wish to present in the next few sections. 


A lot of learning in Mathematics happens subconsciously. If the pattern behind prime numbers and Pascal’s 
triangle doesn’t make much intuitive sense do not try to force an understanding of it in the moment. Rather 
recognize the fully grasping the theory takes time. It’s important to keep thinking about a mathematical or 
scientific problem at such a baseline as to allow and not thwart subconsciously learning from taking place. 


Another widely underappreciated important application of pascals triangle is Newton’s formula. This can be 
used for formulas of summation for high order exponential. Yet before being able to understand higher level 
applications its necessary to introduce new mathematical notation. 


The Sum 


pa sigma the letter used for mathematical summation. There are two types of sums, definite and indefinite. 


Indefinite sums go to infinity and they can either converge to a single value or continue to grow (diverge) 
into infinity. Definite sums can always be calculated and do not go to infinity. Depending on the type of 
sum different notation is used. For example k is used in divergent sums. 


Does the notation make the formula for the Multinomial Theorem below look difficult? Actually it looks 
almost unintelligible to me. 
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n k 
Tm 
(aj tag +--++2m)" = ‘ k ke I ' 
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where 


( n j= n! 
ky, ko,..-;km 7 ky! ko!-++ km! 


To be honest I was stuck trying to understand the Multinomial Theorem for a long time. It’s not the 
different variables that confused me because there were plenty of tutorials online for those problems. I 
wondered rather how it would work as a means of calculation for a single variable. All of multiplication is 
simply statistics. Statics is defined as the change in motion, recall earlier in the Manual how we multiplied 
the 1s early on and then other numbers as if they were two moving trains moving towards each other. 
Therefore to say that all of multiplication is simply statistics is not so novel or hard to understand but rather 
a simple logical conclusion which is not too difficult to see or demonstrate. Either way it may surprise the 
reader to know that we have already used this formula for the Multinomial Theorem 

to calculate the so called factorization tables of one of the last sections. 


™ 
nm k 
(ty +a +++: +am)" = ms (. kp,...,k ) Is, 
ky thot++-+km=nj ky ko y++km>o LE M2as ss m7 4g 


where 


( n )- n! 
ky, k2,..-,km 7 ky! ko!-+- km! 


Before getting to the more difficult type of infinite sums here is a list of some simple sums all based on a 
formula that is relatively easy to use and relates Summation to the exponential function quite nicely. 


First of all someone new to the notation might ask why add these new letters k and n why not use x and y. 
The confusion stems from the fact that n is sometimes used as a variable. It’s true n is often used as a 
variable for an unknown in the same way as x because n detonates a value that is a positive integer. 
Therefore n gives more detail of a number that is an unknown and yet at the same time might not be an 
unknown at all but any positive integer. 


The number k is used in summation notation to indicate that we are taking a partial sum and stopping after a 
certain amount of steps (as reflected by the index) 
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n=1 means that the first term is 1 The number on top of the sum (in this case k) simply stands for the sums 
index or rather how many terms or steps there are as we go through the list of the next numbers that are 
positive integers 1,2,3,4,5 up to k. In this general case and example of this type of sum and is often the case 
k equals the largest value of n as the number of steps are the same as the highest value of n. 


. To make the notation clearer for those who might not already be familiar with it I've decided to add some 
examples. It’s not as easy to put it in words as it is to simply practice. The number of terms(Steps) is 
designated by k. In mathematics a positive integer is always designated by n. Do not mistake the n=1 for the 
same 3/n. Since it is a sum the value changes as we evaluate along each positive integer, remember n 
simply means positive integer so it is treated differently than x. 


k=1 

X3\n=3 

n=1 

k=2 

D34n= 341+342=3+9=12=(3/2)(3A2-1)=3/2(34k-1) 

n=1 

k=3 

234n= 3414+3A2+343=3+94+27=39=(3/2)(3A3-1)=3/2(34k-1) 
n=1 

k=4 


D34n= 3414+342+343+344=3+9+27+81=120=(3/2)(344-1)=3/2(34k-1) 
n=1 


What if n were to be different? Usually in practice n is left at 1 but if one wanted to evaluate something like 


k k 
2, 3° x 3 


n=2 n=4 
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k=2 


Di3An= 3A2+3A3=9+27=36 
n=2 


notice how the answer 36 is not equal to (3/2)(342-1)=3/2(3/k-1). That is because the formula that we have 
been using requires the first term to start at n=1 and in this case we have started at n=2 


k=3 


D34n= 3A343444+3A5=27+81+243= 351 
n=3 


k 
Input interpretation yox" _ 
: 999 
>5999" = —— (999 - 1) 
al 998 


Result 


True 


k 
> | 
yin = se ak 


n=1 
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Dw - — k(k+ 1) (2k+ 1) (3? +3k-1) 


n=1 


Infinite Sums 


Infinite sums can either be convergent meaning that they “zero in” on one specific value, or divergent 
meaning that they simply add to infinity. 


co 
Tl 
Convergent sum 2, , a oa 7058 


r= the number of divisors. Notice of the prime denominators always have a numerator of two. This is 
because the numerator is the number of divisors and prime numbers (with the exception of 1) have exactly 
two divisors, themselves and one. 


12 2 3 242 43 4 2 6 2 m4 


— + — _ + —_ fe —__ $e —_ 4+ —_ + —_._/_ ¢# —_ Fe —_ Fe —__— Ff c_ftucre+tqcr — 


12 22 32 42 52 62 72 g2 92 102 112 122 132 36 


Compare this to the famous Basel sum: 
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aa 2 
1 oT 
>, = *1.6449 
n~ 6 
n=1 
1/1A24+1/242+1/342+1/442.....=1.6649 


Divergent sum 


consider this divergent sum 


0O 
142+3+4+5+6+7+8+9+10+11=00 


even though it technically goes to infinity there is a way in which to calculate this sum in a way as to get a 
convergent answer of -1/12 


Ramanujan’s famous sum. 


61 =942141-141-1 .... $2=1-2+3-4+5-6 .... 


S3=1424+34+4+5+6 .... 


S1=IF you stop at an odd point you get the answer 1 whereas if you stop at an even point you get 0 so 
therefore it makes sense to take the average of the two. 


$1=1/2 
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S2=The way to sum S2 is to take two copies of it, add it to itself but shifting it one number to the right. This 
is accomplished in order to get the same answer for S1 for example 1-0=1, 1-2=-1, 3-2=1 


282 


S2=1-2+3-4+5-6 .... 


+ S2=1-2+3-4+5-6 .... 


1-141-141-1411 ... 


This sum was evaluated before as S$1=1/2 
In this case though we have 2S, thus 
If 2S2=1/2 then $2=1/4 


S$3-S2= 

S3=14+24+34+4+5+6 .... 

S2=1-2+3-4+5-6 .... 

O: Asi08 02.2. 
(4 812...)=4(1+2+3+...) 

S3-S2=4(S3) 
S3-S2=4(S3) 
-$2=3(S3)= 


-$2/3=S3=-1/4/3=-1/12 


For a long time this type of operation was ridiculed, but almost a century later after these relations were 
discovered when technology had advanced far enough these types of sums were actually observed in nature, 
specifically in black holes. 
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The Golden Ratio 


a b 


at+b/a=a/b=1+root(five)/2=1.618033 YO 
at+b 


1 a+bis toaasaistob 


The Golden Angle 


Later in the text many different relations will require understanding of the golden angle so I thought it best 
to provide an explanation of it as early in the text as possible. 


The golden angle stems from the golden ratio. Consider the well known fact that if one uses two radii to 
divide a circle according to the golden ratio yields angles of approx 137degrees(the golden angle) and 
222degrees 


Combining these facts actually allows one to solve the Tammes problem, which is arranging a number of 
nodes evenly on a sphere. And while no known general algorithm exists and useful approximation is 
achieved from dividing the sphere into parallel slices with equal surface area and placing one node in each 
slice at longitudes which are spaced out via a golden section of the resulting circle. 


360/1.618033=222.5 degrees 
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The golden angle of 137 degrees is also very highly present in Biology. In fact plants display this 
mathematical quality as most plants produce new buds at exactly 137 degrees from their predecessor. 


The Value of e 


Some of the most common math questions are why is e=2.71828182845 etc. If one knows what e really is 
at a fundamental level they would immediately know why it has the value that it does. 


First of all notice that if 27 is written backwards it gives 72 and if these two numbers are added together 
27+72=99 it gives 99. The same could be said about 18. Written backwards it gives 81 and 18+81=99 


Before moving on to explain more about why e has the value it does I wanted to explain why having the 
property listed above is important. First e is eulers number and it has to do with the growth of numbers. One 
of the most intuitive examples I know is to cut a number into equal parts and then multiply together. The 


biggest product is always achieved by counterintuitively cutting each size into as many parts as would get 
each part to be size e (2.718281). 


8281828 

The following number is palindromic meaning that it can be read the same way forwards as backwards, 
adding the integers that repeat together gives 36. 2(8+2+8)=36. I thought that was interesting because it 
followed the continuity 18-27-36-and lastly 45 


45 was also interesting because 27 and 18 give 45. 


2.71828182845 


The Definition of e 


Now that a few things have been mentioned regarding the value of e, it’s worth better explaining the 
definition of it for those who are not familiar. 


In the process the following two formulas will be explained: 
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eX=x/O!+x'/1!4+x7/2!+x7/3! 


~, y" log" (x) 
x’ — »; y" log"(x) 


n! 


n=0 


The formal definition of e is harder to put into words but easier to demonstrate first I tried to give the 
formal definition in terms of limits. This is a bit difficult to understand at first but after one sees the 
formulas later they should have a pretty good idea about what e is. 


The rate of change concept ties into the process for finding e but it’s a little bit difficult to see why. It’s 
possible to see a connection but more difficult to describe it, especially in terms of how one usually thinks 


of the exponential function. 


In the last section the concept of rate of change or derivative was used to derive some relation formulas 
between x and y. 


Looking back on the linear progression table a few sections ago. The table was useful because it turned 
multiplication into simple addition and division into subtraction. Combing this with the concept of rate of 
change allows one to come up with the following relations. 

[f(x+h)-f(x) /h 

limit h to 0 

f(x+h/x)/h 


lim h to 0 


f(x+h)/x)/(x+h)-x 
lim h to 0 


f(x+h)/x)/((x+h)/x)-1) 


f(y/(y-1)=C 
lim y to 1 


These relations do not come intuitively, instead they come with working with this function over a long 
period of time and trying to better the system of linear progression. 
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f(y/(y-1)=C 
lim y to 1 


e is the value assigned when this constant is 1. 
What happens when we are trying to find a limit whose constant is 2 instead of one? 
The answer is roote 


What about 3, 4, etc.. 


C constant of 2 el J — - 
k! 


e/(x/2)=roote\x=sum k=0 
xNk/k!2Ak 


C constant of 4: 


e/(x/4)=(root(roote))4x=sum x\k/k!44k 


x/4 = 4 x 
c * YY k! 
k=0 , 


C constant of 8: 


e/(x/8)=root(root(roote))4x=sum x\k/8/4kk! 


x/8 = 8° x" 
iD terres 
k=0 ; 
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e\(x)=2u (xAk)/k! 
e\(x/2)=2u (xAk)/k!24k 
e\(x/3)=2u (xAk)/k!34k 
e\(x/4)=2u (x\k)/k!44k 
e\(x/5)=2u (xAk)/k!54k 
e\(x/6)=2u (xAk)/k!64k 
e\(x/7)=2u (xAk)/k!74k 
e\(x/8)=2u (x\k)/k!84k 
e\(x/9)=2u (xAk)/k!94k 
e\(x/10)=20 (xAk)/k!10Ak 
e\(x/11)=24 (xAk)/k!11 4k 


to infinity. 


ey'* = 
— £4 kt 
e\(2/x)=2u (1/x)\k(24k)/k! k=0 
e\(3/x)=2u (1/x)\k(34k)/k! ‘ 
eA(A/x)=u (1/x)Ak(44k)/k! ahs 2 L ‘y 
e\(5/x)=2u (1/x)k(54k)/k! ec any 
e\(6/x)=2u (1/x)k(64k)/k! =0 


e\(7/x)=2u (1/x)\k(74k)/k! 


ya 


Therefore the definition of e or eulers number is the number which is used that allows this type of 
exponential expansion using a series. 
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I'm not going to derive the relationship or prove it 


but using the constants and via some = > y" log" (x) 
manipulation using anti derivatives and calculus SO n! 

one can derive The general exponential formula — — 

for x and y 


in this formula log stands for In or natural log not base ten log. 


Infinite sums 


yo = 21.6449 
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Understanding Tt 


Now that the reader should be more comfortable with e and why it has the value it does I wanted to try and 
better explain m (pi) and why it has the value that it does. In the process I wanted to share a formula for 7 
which I independently found one day after some computation,. 


But fist I wanted to share a quick and easy way for remembering the first few digits of pi which I came up 
with independently. In some sense I feel like this way of remembering (which relies on a simple 
interpretation of a hand gesture) is so simple and basic that it hints at many of the kind of deep relations to 
Biology and pi more specifically to evolution and mathematics. It’s ironic that this gesture requires one to 
make a circle with their thumb and index finger and usually when one thinks of m(pi one thinks about 
circles, especially the unit circle. Furthermore It makes sense that the shape of the hand should have a 
connection to m. A hand is used to manipulate object in 3d space while one of the uses of m is to calculate 
the dimensions of shapes and objects in 3d space. 

Regardless properly interpreting this hand gesture relies on knowing two facts from the Arabic number 
system. 


In Arabic numerals 

O=5 and 

E=4 

3.1415926 

The first few digits of m can be derived from one’s hand and using some basic facts from Arabic numerals. 


As I will demonstrate later in the text there is even a further logic to why these values have the shape that 
they do. For now simply memorizing these two values is enough to use this gesture. 
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First simply use your left thumb and index finger to make a circle. 


The first number 3 in pi ( 3.141592..) comes from counting the number of fingers left over. The one comes 
from putting the remaining three fingers together. Releasing them gives a three again but this time rather 
than counting the fingers one interprets the symbol that they represent to be € Arabic numeral for 4. One 
repeats the process again closing the three fingers to give 1 and this time instead of focusing on the 
remaining digits one figures the shape of the thumb and index finger being shaped as a finger to give O the 
Arabic numeral for 5. 


So far the process gives 3.1415 
Adding the 5 to the 4 gives the 9 and lastly the 2 is gotten by counting the number of digits (two) used in 


making the circle thumb and index finger. 
3.141592 


As important as the things that one learns is how those things are organized. Usually things are just named 
by the people who invent them. Unfortunately in the case of mathematics this creates a problem. Not only 
does a person have to learn the mathematical concepts but there is also a cultural bias that a person has to 
understand. Since the most important concepts in math are named after people, a person who is trying to 
study math needs to understand the differences between all the names and have a general idea of each 
person. While this in itself doesn't pose too much of a difficulty in some cases in other cases it is impossible 
to access the full original work of that person let alone be able to understand it. 


Consider the benefit it would have to student that if more effort had been given to give mathematical 
formulas names in a considerate and logical way consistent with their function rather than just simply being 
named after people 


The reason for this is because it’s convenient but also because the discoveries are so new. Take things that 
we take for granted, common sense math things we learn in school in such cases, one isn't introduced to the 
concepts based on their inventor, the system is simply used. 


When I first see a mathematical formula one of the questions that I ask myself is how the person thought of 
that, and what led them to see things in that way. I know from personal experience that trying to put myself 
in the shoes of the person and familiarizing myself with their work and ideas, I am more likely to remember 
and use the concept I have learned. 


One of the things that always evaded me in math was why 1 has the value that it does. One of the best 

places to start it to study something called the Basel sum. This sum is simply named after the city where it 

was Calculated. Essentially the question was that if the sum of 1/x/2 was taken to infinity. What the sum 

would be. The solution to this problem was one of the greatest discoveries of discrete math. So how did 
Euler solve this sum? 


Presently some of the greatest mathematical authorities concede that Euler started his answer to the problem 
with assuming the value and knowing it all along. They emphasize Euler genius in this regard. And yet I 
think something else was more at work. 


If one does enough calculations certain patterns start to appear that would be hard to miss. But where 
exactly does one start? 


I cant speak for Euler but what peaked my interest and led me to a solution for pi was a very simple 
observation demonstrated in the graph below. Basically the first thing to be realized is that if one stops the 
sequence and adds the reciprocal of the number n (parts being summed) for that sequence then that value 
would start to converge to the same sum as before but faster. It would only take a few dozen sums for this to 
be realized. This actually might explain better how Euler was able to solve the problem based on such an 
observation. 


Eventually following this simple train of thought with some trail and error led me to discover an equation 
for pi that I had never learned in school nor seen on the internet or anywhere. Finding a superior expression 
in such a way and yet seeing it entirely missing from the internet reminded me that no matter how complete 
a resource, or even an entire medium, appears or portends to be, it will always be incomplete. Therefore it’s 
important for one’s studies not to rely on a single source or medium. 


® af 1 
6 yes 2a 
n=1" 


y = 3.14159265359 
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Playing around with the graph some more lead me to a variety of different sums. Each of these I graphed 


against one another until I finely came across the best and most efficient expression. 


What greatly helped me discern the pattern is that I noticed that when the bottom part of the divisor 


changed by a factor of three the graph would shift perfectly to the left. I had been manipulating the graph 
for some time with random integers of this form. I found that there was exactly an integer where the value 
would converge exactly. Eventually I realized that I ought to add x into the sum a second time, after some 


trial and error figuring out exactly how to do so wasn’t difficult at all. 


= 1 
6 L + 1 2 =n ryfsyfssefsefsehse#éseu#6§e#seé#bseéf#seé#éf.dessfsdsesksebsefbse#f#§seéf#§seé#§seé#§spétio#sft 
oat x+ > 


+ 


13 
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I was surprised by how fast this equation converged. I was also happy to have some more of an intuitive 
understanding of pi. 


After some manipulation and observation the formula I got was actually superior to the ones found online 
and yet for some reason it was missing in almost all of the online resources available even 
wolframalpha.com. 
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Anyways this process mirrors the observations that must have taken place for sometime. In this case though 
the value of pi is already known and we are subtracting it at the end. Pi was already known to 8 digits since 
ancient times and even this would have been good enough to enable the same type of comparison. As stated 
before the biggest constraint would have been the amount of paper needed to make the calculations, not 
necessarily the difficulty of the analysis involved 


Math in Graphic Design 


One of my personal favorite applications of math is in graphical design. In fact the cover for The Mad Math 
Manual was made in this way. I used an old piece of code from a few years ago which I created when I was 
studying cryptography. I got bored of cryptography and so I never even used the code. When I decided to 
write the Mad Math Manual a few weeks ago I thought I might as well try to put it to some use. The origin 
of the code, and the logic behind it is explained later in the Manual. 
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One property of the code is that computers have a hard time displaying it and so it always pixelates. This 
gives a rainbow type of effect which I thought was very cool. As for the code itself it is composed of 
nothing but the lowercase letter f. Why this is so is because the letter f has a numerical value in a system of 
counting called hexadecimal. The spaces, or window looking like things in the code were because I needed 
to maintain a certain number of digits in each segment. I didn't intend for it to look that way at all but by 
following some rules which are mathematically explained in the next section this is what I got. In truth by 
itself it is kind of ugly. I wasn’t sure whether using it or not was a good idea. For whatever reason it 
pixelated so much however, more than any code I could think of or ever make and so I decided I should try 
to find a way to make it look nice since it displayed a nice variety of color. 


After some experimentation I decided to rotate it 90 degrees to the right copy it and flip it 180 degrees. This 
is what I got 


™ 
= 
= 
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I then did the same thing, copied it and flipped that image vertically and put them together 
EWC Op ie Wes ae are pe he background 


I thought that the cover was too plain. I decided to spell out the title of the book using the same code that 


I had used to make the background. 
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This pattern was obtained by flipping and combining he original piece of code in a different way. I realized that I 
could easily make the letters M, A, N, U, L, The only letters that took a little bit more work were T, H, and D. I added 


each letter at a time and also decided to add the + x and / symbols on the spine of the cover. I made these out of an 
illustration of the yin and yang symbol. 
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thought the cover was finished and started to write the math parts of the book. I realized afterwards though that I 
would need to use graphing paper. Graphing paper didn't give enough space when the paper was used normally. I had 
to flip it vertically to fit many of the math problems. Since it was 10inches vertically and the handwriting was already 
so small I decided I had no choice but to make the book 9.5x11 inches instead. The problem now was that even 
though the dimensions in the free graphics program that I used “GIMP” were correct the KDP publishing software 
that I was using was seeing it as not having the correct resolution to be wide enough for the new size. I decided that I 
should then cut and paste then flip the image from the sides. 
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This image fit the new larger dimensions of the book. The back cover looked too plain though. I copied the letters 
from the front cover and put them on the back cover. The picture looked kind of cool, like an alien language or 
something. Everyone presupposes that aliens would be great at math, and that was the type of effect that I was aiming 
for. The problem with this cover though was that while the plain background displayed colors the letters themselves 
didn’t. I decided to try something different. To take a copy the image that I had at this point, resize it and paste it on 
the back cover. 
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I also expanded the bottom and top segments since they were only half segments from before. I then did the 
same sort of thing from before with the same image but made it smaller. 


I then copied the back cover again to create the same type of effect and touched it up with more copy and 


pasting. 
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The Joespehus problem 


The Joespehus problem is a famous mathematical problem from history. The problem has a reputation for 
being the most violent math problem. And while the original concept is indeed quite violent the concept can 
actually be applied to a variety of other things mathematically. As the story goes a group of Jewish soldiers 
didn't want to surrender to the Babylonians and preferred death to capture, instead they decided to create a 
system where each person kills the person next to them in a clockwise orientation. Joespehus however 
preferred capture to death, therefore he wanted to figure out where to stand to be the last solider left. In the 
original problem there are 40 soldiers besides Josephus for a total of 41. 


To give a better example take a look at some iterations with less total players or elements. 


In this game I decided to start with 6 total players to make a simple demonstration 
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1 eliminates 2, 3 eliminates 4, 5 eliminates 6, 1 eliminates three. 5 eliminates 1. 5 is the winner. 


o> 


Right away it is easy to spot some patterns. The even numbers in the game always lose. Thus the first thing 
Joespehus needed to avoid was standing in an even spot. 


Trying to solve a few more of these with different numbers and logging the results makes a pattern quite 
easy to decern. 
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The first cycle eliminates the even players. One then eliminates three. Five eliminates seven. And one 
eliminates 5 to win. 


Solving the first few iterations and logging them gives this 


players winner 
1 1 
2 1 
3 3 
4 1 
5 3 
6 a 
7 7 
8 1 
9 ) 
10 

dc. 

12 ? 


Already it is easy to make predictions. The winner seems to be occurring in a reoccurring pattern. 
13135713.. therefore it’s logical to predict that the winner for 10 will be 5 the winner for 11 players will be 
7 and the winner for 12 player will be 9. That is in fact the case and working 12 out for example does 
indeed give 9 as the answer. 
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players winner 


OONDAUBWNRE 


ONUMUWRPNUWRPWRPE 
[ 


16 1 


And yet it isn't immediately obvious where the pattern ends and starts to repeat again. Looking on what we 
have so far a big hint is that the power of 2 (2,4,8) always give 1 as the winner. If one plays the game for 
16 number one is indeed the winner. The same for 32, 64, 128 etc.. Using this pattern tells us when the 
pattern repeats and filling in the pattern is very simple since the winner just increase by 2. 
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players winner 


iL 1 
Z 1 
) 3 
4 1 
S) 3 
6 2 
7 7 
8 1 
3 3 
10 2 
11 7 
12 a 
13 11 
14 13 
15 15 
16 1 


Now we are in a position where we can fill out the table into infinity. Yet as in previous cases it’s better to 
derive the formula so that such a procedure becomes unnecessary so as to work more efficiently and save 
time. 

Because of the symmetry and repeating pattern all one has to do to get the answer for the winner of this 
game for any number of players is first subtract the largest power of 2 and then multiply the remainder by 2 
and add one. 

x=remainder 


2x+1=winner 


For example in the game of 10 players the largest power of 2 that fits into 10 is the third power 2A3=8 
10-2=8 

that leaves a remainder of 2. 

2x2+1=5 

indeed 5 is the winner. 


In the original problem N was 41 so the winner would be 41-32=9 9x2+1=19 


An interesting result of the formula 2n+1 is that if the original number N (the number of players in the 
game) is put into binary than a simple transformation gives the answer. 


Write the original number in binary 


101001=41 in binary 


111 


shift the expression one unit to the left and bring the first number to the last place. 
101001=41 in binary 

Becomes 

010011=19 in binary 


101001 41 
010011 19 


Another example would be 16 


10000 16 
00001 1 
12= 1100 
1001=9 


If you have never seen Binary numbers it might seem confusing but actually it is quite simple. There are 
only two characters 0 and 1. 


240=1 
2A1=2 
2A2=4 
243=8 
244=16 


245 244 2AB 2A2-— DAL — 240 


16 0 1 0 0 0 0 
41 1 0 L 0 0 1 
12 0 0 1 1 0 0 


41=240+243+245=1+8+32 
12=243+2A2=8+4 
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Besides being a good way to introduce different bases and a usefulness application of doing so, the 
Josephus problem actually turn out to have quite important mathematical importance. 


Higher Dimensions 


What if for example the game was extended to every other person instead of every person? In this case K=3 
not K=2 as in the last case 
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The answer in this modified version is different. a way to determine the winner without going through the 
actual mechanism was not found until the late 90s. If the game is extended to another step or dimension 
(skipping two or more players instead of one, then a formula has not yet been discovered. Instead dynamic 
programming is used to solve the problem where the first step is taken and then compared to what would 
have happened if the pattern had started elsewhere at a different number. By successfully comparing the 
location of the number a recurrence occurs and the computer can be programmed in a way as to work 
efficiently to solve the problem. 


While I was working on the Josephus problem section I couldn't escape a nostalgic feeling of studying 
chemistry back in college. Because of the very simple nature of the problem I was convinced that it had 
some kind of application in physics and chemistry. 


When the rules are changed to skip an extra plater there is a process discovered in the 1990s which allows 
one to take a few averages before using the equation 3x+1 in the same way that 2x+1 was used in the 
original version. That the base of 3/2 or 1.5 is used is very interesting, but perhaps the thing I found to be 
notable was the constant that needed to be used for the formula to be used. That this constant is .811111 I 
thought was notable. 


A recurring theme in the Manual is the process of being able to try to decern numerical patterns in data even 
if it’s between seeming unrelated aspects or fields. Ignoring patterns or to read numbers backwards as 
forwards simply because of orientation of the number is a way to miss a lot of important patterns. In this 
case I thought it was notable that There are a total of 118 elements in the periodic table and that the constant 
.81111 is used. The equation used in the solution for k=3 (3x+1) is related to the Collatz conjecture is also 
of some importance. Also the number 18 itself has notable mathematical properties which are explored in 
more detail in the next section. Notice how the third noble gas with an atomic number 18 is argon. In 
chemistry 18 total electrons constitutes a state of completeness after the initial lower orbitals are full. 
Afterwards in the D block noble gas states are complete after 18. 

Ar-18 

Kr-36 

Xe-54 

Rn-86 


Og-118 7 8 9 10 11 #12 13 14 15 16 17 18 
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Special properties of 18 


As shown earlier the numbers 6666 33333 are special and can be expanded into infinity what about taking 


. [realized some time back that if you take the number 18 and multiply it by itself you will get a result that 
is always divisible by nine. Also if you add the integers of the product and add them together this will give 
a sum that is also always divisible by nine. Likewise if you take the numbers 108 or 1008 or 1000000008 
you will achieve a similar result. Moreover if you look at the products of such multiplication they build off 
of each other. For convenience I have included the results on the next two pages. They aren't as clear as I 
would have liked and I don't remember where I kept the originals so don't worry too much about detail the 
point is that the results are building off of one another, if you add the digits next to each other they produce 
the ones after in the higher iteration. Let me provide an example. For the products of 1000849 and 
10000849 which are 
10072230830.., 10007202304430... respectfully you can see where the two 4s split off of the 8. Also all the 


products are always divisible by 9. 
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My original intention was to develop a math exercise where one compared the cards and results of each 


multiplication to figure out which ones contained similar strings of digits and for every time someone was 
able to demonstrate an addition the type of which I proved earlier they would score a point. My intention 


was to make get them used to big numbers so that they wouldn't be afraid of them when doing math. 


For one 18 is special because 8+1=9 which is half of 18. No other number has this property where its 
individual components added together give exactly half of its value. 


There is another very interesting property in which the number 18 appears. There is a very interesting trick 
where one takes the reciprocal of 555..555 repeating using as many fives that they like, take the sine of that 
number, and get a very similar answer to Pi. 


For example 1/55=.0181818181818... 
1/555=.0018018018... 
1/5555=.0001800180018.... 
1/55555=.0000180001800018... 


sin(.01818181818)=3.1733258c10/-4 
sin(.0018018018)=3.144737x104-5 

sin(.0001800180018..)=3.141906x104-6 
sin(.0000180001800018)=3.14162x10-7 


1/55555555555=1.800000000018x104-11 
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sin(1.800000000018x104-11)=3.141592653x104-13 
why does this relation work? 

r=180/pi degrees 

5’s and pi 

2pir=360 

pir=180 degrees 

r=180/pi degrees 


For small angles and only in radians when they are small sin x is approximately x. 


Using these facts and working through another problem it is very easy to see why this relationship is 
occurring. The first step is to convert the input from degrees to radians. 


| a: 
Sin(1/555555)=sin(1.8x10-6) degrees= sin|1.8x10 x80 | radians 


After this conversion because we are working in radians and a small angle, then the sin of a small angle in 
radians is the same as the small angle x. Sinx is approximately equal to x for small angles 


; TT 
Thus 1.8x 10 Se 
Sin(1/555555)=(approximately) 1 80 


The 1.8 and 1800 cancel out leaving the approximate answer of 


Tt X104-8 
This is just another reason why the number 18 is so important and interesting. 
18x2+1=37 
A very simple and not to be overlooked manipulation, taking 18 and manipulating it algebraically via the 


equation and solution to Josephus problem ( 2x+1) gives 36+1=37 


137 is very important in math and science for many reasons with the golden angle, and alpha constant being 
two great examples, many others are presented in Book 2. 
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Progression Tables 


Using the Powers of 11=pascals triangle one can easily create a Linear progression table. At the time these 
kinds of calculations were very important for sailing and navigation. 


0=1 

1=1.1 

2=1.21 

3=1.331 

4=1.4641 

5=1.61051 

6=1.771561 

7=1.9487171 

8=2.14358881 

9=2.357947691 

10=2.5937424601 
11=2.85311670611 
12=3.138428376721 
13=3.4522712143931 
14=3.79749833583241 
15=4.177248169415651 
16=4.5949729863572161 
17=5.05447028499293771 
18=5.59917313492231481 
19=6.1159090448414546291 
20=6.72749994932560009201 
21=7.400249944258160101211 
22=8.1402749386839761113321 
23=8.95430243255237372246531 
24=9.849732675807611094711841 
25=10.8347059433883722041830251 
26=11.91817653772720952460132761 


Since we started with 1.1 it takes between 25-26 steps to get to 11.1 this is important because it helps 
simplify calculation. 


If one starts with 1.01 it would take a lot more steps to reach 10.1 
Back in 1600 a Swiss clock maker Burgi did the same procedure but with 1.0001 it took him over 2000 


steps to reach 10 from 1.0001. Even though this is a form of logarithm Burgi was never credited with its 
invention. 
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The Powers of 33 


There is an even more useful pattern that exists for 33. In fact following this line of thinking naturally leads 
to the exponential and logarithmic function. 


As the next section will clearly show, coming up with the logarithmic function wasn't a work of brilliance 
pushing the bounds of human innovation. It was a simple logical continuation of coming up with a better 
way to access and generalize the information that is, in a sense, trapped in such patterns. 


Before the invention of logarithms such tables were used. The table for the powers of 33 is very simple to 
make, and not time consuming at all. The pattern seems so evident that one assume that it ought to have 
been noticed independently countless times throughout history. One of the problems is that the math 
required to verify the table would have been impossible by hand. Even if it was possible, there was no clear 
direct relevance for it to justify the expense of putting it on paper. Sure the entire pattern need only 
consume one page of paper, if even, and the expanded form only a handful, and yet, as stated before the 
paper let alone time that would have been required to do the prerequisite calculations to identify and verify 
the pattern would have been immense and prohibitive. Still other tables were obviously used, and while 
the pattern is not as obvious as in base33 these other tables would have, over time led to the natural 
extension of the creation of the logarithmic function. 


In the case of the powers of 33 the math is very simple, start and work out the first two iterations, 
afterwards simply add the first two digits of the previous number if this number is larger than 33 then 
subtract how many times it is divisible. Do this enough times and the pattern will start to repeat, from there 
its a simple process of just adding a few integers to the exponenets. 


464+42-1=5.05 x10457 =33A38 
1089 =33A2 505+46-1=5.50 x10460 =33440 
1.185 x1046 =33/44 590+50-1=5.99 x10463 =33442 
118+11=1.29 x10A9 =3346 599+55-1=6.53 x10466 =33444 
129+11=1.40 x10412 =33A8 653+59-1=7.11 x10469 =33446 
140+12=1.52 x10415 =33410 711+65-2=7.74 x10472 =33448 
152+14=1.66 x10418 =33412 774+71-2=8.43 x10475 =33A50 
166+15=1.81 x10421 =33414 843+77-2=9.18 x10478 =33A52 
181+16=1.97 x10A24 =33416 918+84-2=1.000 x10481 =33A54 
197+18=2.15 x10A27 =33418 1000+91-2=1.087x10484  =33A56 
215+19=2.34 x10430 =33420 1087+100-3=1.184 x10487 =33458 
2344+21=2.55 x10433 =33A22 118+11=1.29 x10491 =33/60 
255+23=2.78 x10436 =33A24 129+11=1.40 x10A94 =33462 
278+25=3.03 x10439 =33A26 140+12=1.52 x10497 =33/464 
303+27=3.30 x10442 =33A28 152+14=1.66 x104100 =33/66 
330+30=3.60 x10445 =33430 166+15=1.81 x104103 =33/68 
360+33-1=3.92 x10448 =33A32 181+16=1.97 x104106 =33470 
392+35-1=4.26 x10451 =33A34 197+18=2.15 x104109 =33472 
426+39-1=4.64 x10454 =33A36 215+19=2.34 x104112 =33474 
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2344+21=2.55 x104115 =33476 


255+23=2.78 x104118 =33478 
278+25=3.03 x104121 =33480 
303+27=3.30 «104124 =33482 
330+30=3.60 x104127 =33/484 


360+33-1=3.93 x104130 =33/86 
392+35-1=4.26 x104133 =33/488 
426+39-1=4.64 x104136 =33490 
464+42-1=5.05 x104139 =33492 
505+46-1=5.50 x104142 =33/494 
5990+50-1=5.99 x104145 =33/96 
599+55-1=6.53 x104148 =33498 
653+59-1=7.11 x104151 =33/4100 
711+65-2=7.74 x104154 =33/4102 
774+71-2=8.43 x104157 =334104 
843+77-2=9.18 x104160 =334106 
918+84-2=1.000x104164 =33/4108 
1000+91-2=1.087x104167 =334110 
1087+1.00-3=1184x104170 =334112 


118+11=1.29 x104173 =33/4114 
129+11=1.40 x104176 =33/4116 
140+12=1.52 x104179 =33/4118 
152+14=1.66 x104182 =334120 
166+15=1.81 x104185 =334122 
181+16=1.97 x104188 =334124 
197+18=2.15 x104191 =33/4126 
215+19=2.34 x104194 =334128 
2344+21=2.55 x104197 =33/4130 
255+23=2.78 x10A200 =334132 
278+25=3.03 x104203 =334134 
303+27=3.30 x104206 =33/4136 
330+30=3.60 x104209 =334138 
360+33-1=3.92x104212 =334140 
392+35-1=4.26x10A215 =334142 
426+39-1=4.64x104218 =334144 
464+42-1=5.05x104221 =33/4146 
505+46-1=5.50x104224 =334148 
550+50-1=5.99x10A227 =334150 
599+55-1=6.53x104230 =334152 
653+59-1=7.11x104233 =334154 
711+65-2=7.74x104236 =334156 
774+71-2=8.43x10A239 =334158 
843+77-2=9.18x104242 =33/4160 


918+84-2=1.000x104246 = 8==33/4162 
1000+91-2=1.087x10A249 = =334164 
1087+100-3=1.184x104252 =334166 
118+11=1.29 x10A255 =334168 
129+11=1.40 x104258 =334170 


140+12=1.52 x104261 =334172 
152+14=1.66 x104264 =334174 
166+15=1.81 x104267 =334176 
181+16=1.97 x104270 =334178 
197+18=2.15 x10A273 =33/4180 
215+19=2.34 x10A276 =334182 
2344+21=2.55 x10A279 =334184 
255+23=2.78 x10A282 =33/4186 
278+25=3.03 x10A285 =334188 
303+27=3.30 x10A288 =33/4190 
330+30=3.60 x10A291 =334192 
360+33-1=3.92x10A294 =334194 
392+35-1=4.26x10A297 =334196 
426+39-1=4.64x104300 =334198 
464+42-1=5.05x104303 =334200 
505+46-1=5.50x104306 =33A202 
550+50-1=5.99x104309 =33/4204 
5999+55-1=6.53x104312 =33/4206 
653+59-1=7.11x104315 =33/4208 
711+65-2=7.74x104318 =33/4210 
774+71-2=8.43x104321 =33A212 
843+77-2=9.18x104324 =33/4214 


918+84-2=1.000x104328 = =33/4216 
1000+91-2=1.087x104331 =33A218 
1087+100-3=1.184x104334 =33/ 220 


118+11=1.29 x104337 =334222 
129+11=1.40 x104340 =334224 
140+12=1.52 x104343 =33A226 
152+14=1.66 x104346 =334228 
166+15=1.81 x104349 =33/4230 
181+16=1.97 x104352 =33A232 
197+18=2.15 x104355 =33/4234 
215+19=2.34 x104358 =334236 
2344+21=2.55 x10A361 =334238 
255+23=2.78 x104364 =33/4240 
278+25=3.03 x104367 =334242 
303+27=3.30 x104370 =334244 
330+30=3.60 x104373 =33/4246 
360+33-1=3.92x104376 =33/4248 
392+35-1=4.26x104379 =33/4250 
426+39-1=4.64x104382 =33A252 
464+42-1=5.05x104385 =334254 
505+46-1=5.50x104388 =33/4256 
5950+50-1=5.99x104391 =334258 
599+55-1=6.53x104394 =33/4260 
653+59-1=7.11x104397 =334262 
711+65-2=7.74x104400 =334264 
774+71-2=8.43x104403 =334266 
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843+77-2=9.18x104406 
918+84-2=1.000x104410 
1000+91-2=1.087x104413 


=33/4268 
=33/4270 
=334272 


1087+100-3=1.184x104416 =334274 


118+11=1.29 x104419 
129+11=1.40 x104422 
140+12=1.52 x104425 
152+14=1.66 x104428 
166+15=1.81 x104431 
181+16=1.97 x104434 
197+18=2.15 x104437 
215+19=2.34 x104440 
2344+21=2.55 x104443 
255+23=2.78 x104446 
278+25=3.03 x104449 
303+27=3.30 x104452 
330+30=3.60 x104455 
360+33-1=3.93x104458 
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359= 3343 
359+33-1=391 
391+35-1=425 
425+39-1=463 
463+42-1=504 
504+46-1=549 
549+50-1=598 
598+54-1=651 
651+59-1=709 
709+65-1=773 
773+70-2=841 
841+77-2=916 
916+84-2=998 
998+91-2=1087 
1087+99-3=1183 
1183+108-3=1288 
1288+118-3=1403 
1403+128-3=1528 
1528+140-4=1664 
1664+152-4=1812 
1812+166-5=1973 
1973+181-5=2149 
2149+197-5=2341 
2341+214-6=2549 
2549+234-7=2776 
2776+254-7=3023 
3023+277-8=3292 


x1047 

x10410 
x10413 
x10416 
x10419 
x10A22 
x10A25 
x10A28 
x10431 
x10434 
x10437 
x10440 
x10444 
x10447 
x10A50 
x10453 
x10A56 
x10A59 
x10462 
x10465 
x10468 
x10471 
x10474 
x10477 
x10480 
x10483 


=334276 
=334278 
=33/4280 
=33/4282 
=334284 
=334286 
=33/4288 
=33/4290 
=33A292 
=334294 
=334296 
=33/4298 
=334300 
=33A302 


=33A5 

=3347 

=33A9 

=33411 
=33413 
=33415 
=33417 
=33419 
=33A21 
=33A23 
=33A25 
=33A27 
=33A29 
=33A31 
=33A33 
=33A35 
=33437 
=33A39 
=33/41 
=33443 
=33445 
=33447 
=33A49 
=33A51 
=33A53 
=33455 


392+35-1=4.26x104461 
426+39-1=4.64x104464 
464+42-1=5.05x104467 
505+46-1=5.50x104470 
550+50-1=5.99x104473 
599+55-1=6.53x104476 
653+59-1=7.11x104479 
711+65-2=7.74x104482 
774+71-2=8.43x104485 
843+77-2=9.18x104488 
918+84-2=1.000x104492 
1000+91-2=1.087x104495 


=334304 
=33/4306 
=334308 
=334310 
=334312 
=334314 
=334316 
=33/4318 
=334320 
=334322 
=334324 
=334326 


1087+100-3=1.184x104498 =334328 


118+11=1.29 x104501 
129+11=1.40 x104504 
140+12=1.52 x104507 


3292+302-9=3585 
359+33-1=391 
391+35-1=425 
425+39-1=463 
463+42-1=504 
504+46-1=549 
549+50-1=598 
5998+54-1=651 
651+59-1=709 
709+65-1=773 
773+70-2=841 
841+77-2=916 
916+84-2=998 
998+91-2=1087 
1087+99-3=1183 
1183+108-3=1288 
1288+118-3=1403 
1403+128-3=1528 
1528+140-4=1664 
1664+152-4=1812 
1812+166-5=1973 
1973+181-5=2149 
2149+197-5=2341 
2341+214-6=2549 
2549+234-7=2776 
2776+254-7=3023 
3023+277-8=3292 
3292+302-9=3585 
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x10486 

x10489 

x10/492 

x10495 

x10498 

x104101 
x104104 
x104107 
x104110 
x104113 
x104116 
x104119 
x104122 
x104126 
x104129 
x104132 
x104135 
x104138 
x104141 
x104144 
x104147 
x104150 
x104153 
x104156 
x104159 
x104162 
x104165 
x104168 


=33/4330 
=33A332 
=334334 


=33A57 
=33459 
=33/461 
=33463 
=33465 
=33467 
=33/69 
=33471 
=33473 
=33475 
=33477 
=33479 
=33/81 
=33483 
=33485 
=33487 
=33489 
=33/491 
=33493 
=33495 
=33497 
=33499 
=334101 
=334103 
=334105 
=334107 
=334109 
=334111 


359+33-1=391 
391+35-1=425 
425+39-1=463 
463+42-1=504 
504+46-1=549 
549+50-1=598 
598+54-1=651 
651+59-1=709 
709+65-1=773 
773+70-2=841 
841+77-2=916 
916+84-2=998 
998+91-2=1087 
1087+99-3=1183 
1183+108-3=1288 
1288+118-3=1403 
1403+128-3=1528 
1528+140-4=1664 
1664+152-4=1812 
1812+166-5=1973 
1973+181-5=2149 
2149+197-5=2341 
2341+214-6=2549 
2549+234-7=2776 
2776+254-7=3023 
3023+277-8=3292 
3292+302-9=3585 
359+33-1=391 
3914+35-1=425 
425+39-1=463 
463+42-1=504 
504+46-1=549 
549+50-1=598 
598+54-1=651 
651+59-1=709 
709+65-1=773 
773+70-2=841 
841+77-2=916 
916+84-2=998 
998+91-2=1087 
1087+99-3=1183 
1183+108-3=1288 
1288+118-3=1403 
1403+128-3=1528 
1528+140-4=1664 
1664+152-4=1812 
1812+166-5=1973 
1973+181-5=2149 


x104171 
x104174 
x104177 
x104180 
x104183 
x104186 
x104189 
x104192 
x104195 
x104198 
x104201 
x104204 
x104208 
x10A211 
x104214 
x104217 
x10A220 
x10A223 
x10A226 
x10A229 
x10A232 
x10A235 
x10A238 
x104241 
x104244 
x104247 
x104250 
x104253 
x104256 
x104259 
x104262 
x104265 
x104268 
x104271 
x104274 
x104277 
x104280 
x104283 
x104286 
x104290 
x104293 
x104296 
x104299 
x104302 
x104305 
x104308 
x104311 
x104314 


=334113 
=334115 
=334117 
=334119 
=334121 
=334123 
=334125 
=334127 
=334129 
=334131 
=334133 
=334135 
=334137 
=334139 
=334141 
=334143 
=334145 
=334147 
=334149 
=334151 
=334153 
=334155 
=334157 
=334159 
=334161 
=334163 
=334165 
=334167 
=334169 
=334171 
=334173 
=334175 
=334177 
=334179 
=334181 
=33/4183 
=334185 
=334187 
=334189 
=334191 
=334193 
=334195 
=334197 
=334199 
=33/4201 
=334203 
=33A205 
=334207 


2149+197-5=2341 
2341+214-6=2549 
2549+234-7=2776 
2776+254-7=3023 
3023+277-8=3292 
3292+302-9=3585 
359+33-1=391 
391+35-1=425 
425+39-1=463 
463+42-1=504 
504+46-1=549 
549+50-1=598 
5998+54-1=651 
651+59-1=709 
709+65-1=773 
773+70-2=841 
841+77-2=916 
916+84-2=998 
998+91-2=1087 
1087+99-3=1183 
1183+108-3=1288 
1288+118-3=1403 
1403+128-3=1528 
1528+140-4=1664 
1664+152-4=1812 
1812+166-5=1973 
1973+181-5=2149 
2149+197-5=2341 
2341+214-6=2549 
2549+234-7=2776 
2776+254-7=3023 
3023+277-8=3292 
3292+302-9=3585 
359+33-1=391 
391+35-1=425 
425+39-1=463 
463+42-1=504 
504+46-1=549 
549+50-1=598 
5998+54-1=651 
651+59-1=709 
709+65-1=773 
773+70-2=841 
841+77-2=916 
916+84-2=998 
998+91-2=1087 
1087+99-3=1183 
1183+108-3=1288 
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x104317 
x104320 
x104323 
x104326 
x104329 
x104332 
x104335 
x104338 
x104341 
x104344 
x104347 
x104350 
x104353 
x104356 
x104359 
x104362 
x104365 
x104368 
x104372 
x104375 
x104378 
x104381 
x104384 
x104387 
x104390 
x104393 
x104396 
x104399 
x104402 
x104405 
x104408 
x104411 
x104414 
x104417 
x104420 
x104423 
x104426 
x104429 
x104432 
x104435 
x104438 
x104441 
x104444 
x104447 
x104450 
x104454 
x104457 
x104460 


=33A209 
=334211 
=334213 
=334215 
=33A217 
=334219 
=33A221 
=334223 
=334225 
=33A227 
=334229 
=33A231 
=334233 
=334235 
=334237 
=334239 
=334241 
=33/4243 
=334245 
=334247 
=334249 
=33A251 
=33A253 
=334255 
=33A257 
=334259 
=334261 
=334263 
=334265 
=334267 
=33A269 
=33A271 
=334273 
=334275 
=334277 
=334279 
=334281 
=33A283 
=33A285 
=334287 
=334289 
=33A291 
=334293 
=334295 
=33A297 
=33A299 
=334301 
=334303 


1288+118-3=1403 x104463 =334305 2776+254-7=3023 «104490 =334323 


1403+128-3=1528 x104466 =334307 3023+277-8=3292  x104493 =334325 
1528+140-4=1664 x104469 =33/4309 3292+302-9=3585  x104496 =334327 
1664+152-4=1812 x104472 =334311 359+33-1=391 x104499 =334329 
1812+166-5=1973 x104475 =334313 391+35-1=425 x104502 =334331 
1973+181-5=2149 = x104478 =334315 425+39-1=463 x104505 =334333 
2149+197-5=2341 x104481 =334317 
2341+214-6=2549 x10/4484 =334319 
2549+234-7=2776  x104487 =33/4321 


Looking and working with the table enough one would start to recognize patterns. Why not use these 
patterns to find specific values on the table easier and faster. 


What about working the table to vales smaller than one? 334.5 for example? Actually there is a way 
to do this and this requires something known as the logarithmic function. 


1.185x104G = =3344 
1.40x10412 = =3348 
1.97x10424 =33416 
3.93 x10448 ==33/432 
1.52. x10497=33464 


At first one can easily notice that the relationship between the powers of 33 and 10 are always 1.5 


3344=1.185 1046 
4x1.5=6 


1.97x10424 =33416 
16x1.5=24 


This pattern holds until 64. We get 1.5x64=96 but the answer has 97. This means that are factor is just a 
little above 1.5 
97/64=1.5156 


eventually working with both higher and smaller values of the table it’s simple to come to the conclusion 
that 1.515 is too small of an approximation the same way that 1.5 was. 


Because the exponent lines up perfectly with the value of the decimal where the answer is as close as one as 
possible looking at these points would be the best place to get an approximation. 


1.000 x10481 =33454 81/54=1.5 
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1.000x104164 =334108 164/108=1.518518 
1.000x104246 =334162 246/162=1.518518 


1.000x104820 =334540 820/540=1.518518 
log(33)=1.51851394 
Because the pattern very slightly over-approximates the value for the logarithm of 33, eventually after many 


and many iterations of the function the answer given will start to diverge from the actual one. 


For example when the value for the exponent increases by 8316 the answer shifts downward giving the 
earlier answer in the column. 


(252x33 
252=4x9x7 


4x9-7=29 
4x7+9=37 


(29+37)/2=33) 


8316/54=154 

For example 

334455=8.41x104690 

334(455+8316)=3348771=7.73x10413318 

For the exponent that is actually pretty simple to figure as well. 

for every step in the function we add 3 to the power of 10. Recall that that table has a period of 54. When 
the table reaches 1000 we add 4 digits, this happens twice every period of the table or every 27 steps. Using 
these facts allows one to deduce the exponent. 

8316/2=4158 steps 

4158x3=12474 

4158/27=154 


12474+154+690=13318 


Thus using the table we can figure =3348771=7.73x10413318 
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The actual answer is 7.687x10413318 
Using the value of 1.51851 for log 33 would give the answer as we.. 
1.51851x8771=13318.8512=10413318.8512=7.0095 x10413318 


using 164/108=1.581 as an approx for log 


The approximation also works well for the mid point and can even be done again for the quarter point. 
8316/2=4158 mid point. 
Adding 4158 to the exponent would take the value down to the average between that value and the previous 
one. For example, 
9.16x104365=334241 
334241+4158=3344399=(9.16+8.41)/2=8.785 which is very close to the actual value of 8.766x10/6679 
As for the exponent that is actually pretty simple. 334241=9.16x104365 since we are going 4158/2=2079 


steps down the function and each iteration means we add +3 to the exponent except for the every 27 times 
or half of 54 when we add 4. 


2079x3=6237 

2079/27=77 

6237+77+365=6679 

Using this technique the table can be expanded to infinity. Actually manipulating the table in this way starts 
to give answers that would usually require calculating using logarithms to dozens of decimal places. 


The concept of logarithms is easy enough, yet eh concept of natural log and e the exponential function is a 
litlle bit more subtle and wont be explained until a few more sections. 


Doing Math in Different bases. 


Earlier in the manual I mentioned this pattern.. 
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333x333=110889 
3333x3333=11108889 
33333x33333=1111088889 
333333x333333=111110888889 


666x666=443556 
6666x6666=44435556 
6666642=4444355556 
66666642=444443555556 


Basically the pattern is that the answer has twice the number of digits as the number being squared and that 
the answer is broken up into two equal segments. The last number of the first segment is 3 while the rest are 
all 4s, the last number of the last segment is 6 while the rest are all 5s . Basically the numbers carry over in 

the same way to infinity. 


When it comes to squaring numbers the only number that has this pattern is a number composed of all 6’s 
and 3’s. 


Trying to figure out why this pattern works is a point of interest because it allows one to get the answer to 
very large squares instantaneously. As the next section also demonstrates this mathematical property has 
important applications in computer science A.I and perhaps even biology. 


In order to better understand this pattern one needs to understand how to count in different bases. When it 
comes to representing number in different base systems One of the most widespread is base 2. 


In base 2 there are two symbols used so all numbers are represented with 1s and Os. 


1= 0001 
2=0010 
3=0011 
4=0100 


The way to convert between different bases and decimal is to first of all realize that each progressively 
higher decimal place is a power of the base being used. 


In base 10 the powers are always of 10. A point of confusion is why does 10 seem so neutral. First of all by 
expressing numbers in decimal we are relating it to how many there actually are. Actuality for us is 
something that we can see touch hear sense, etc. In this sense it makes sense that Base 10 is used because of 
our anatomy and having 10 fingers. 


There seems to be a notion that this is some kind of limitation for us, that being able to think in other bases 
is more useful but actually because of the properties of 10 to feel this isn't the case. Base 10 has the most 
special properties and is most intuitive for doing math. Yet getting into the justification for this is 
complicated and won’t be attempted until later. 
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One of the most important is base 16 or hexadecimal. That means that there are 6 extra numbers represented 
with the letters a b cd e f. That means that we can account for larger numbers with less decimal places. 


10 for example would simply be a 
11 would be b 

15 becomes f 

16 is 10 

17 is 11 


Looking For Patterns In Other Bases 


Because of the limitations of base 10 there are no patterns for exponential to the third power but if one goes 
to higher powers Patterns can be found in the bases do in the form n..n\(2n+1) for example but only in a 
alternating sense meaning that the pattern comes and disappears depending on whether or not the number of 
the same repeating term is odd or even 

333_ 

777_1543 

888_17/3 ...etc 


999_1943 
aaa_2143 


will all create easy patterns for near instantaneous figuring of cubes. 


Eventually if one follows this pattern they will get to g=16 
16x2+1=33 
base 33. Base 33 is special because it has simple patterns for many exponents up to the 10". 


Afterwards the numbers get so large even in this base 33 that it’s no longer possible to decern a pattern. 


g 33\2=7p 
gg_33A2=870p 

ggg 33\2=88700p 
ggge 3342=8887000p 


g_33/3=3p4 

gg 3343=430p44 

ggg 3343=44300p444 

gege 3343=4443000p4444 
geges 33\3=44430000p4444 
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etc 


g 33\4=1r5v 

gg 3344=21qr65uv 

ggg 3344=221qqr665uuv 

gege 3344=2221qqqr6665uuuv 


g 3345=15t1 

gg 33A5=10st65st11 

ggg 33A5=110sst665sst111 

gege 33/6=1110ssst6665ssst1111 


g 33/46=e4s2g 

gg 33/\6=gued4rs2iwg 

gge_ 33A6=hOdued54rrs2j2fwe= 

gees 33/\6=hO0gudue5554rrrs2j2iwfwg= 

geese 33/\6=hOhOdudue55554rirs2j2j2fwiwg 

ggesee 33/\6=hOhOgududues55554mnnrirs2j2k2iwfwfwg 
ggesee9 33\6=h0hOhOdududue5555554rirrrs2j2j2j2fwiwiweg 


g 33\7=6sbk6p 

gg 33/\7=8evkbr3sevgep 

gge_ 33\7=8en6nc3sbbbkc3n6n8gp 

ggee 33/\7=8govevi3skbvevf08gp 

geese 33\7=8ep06n6n6skc3sbbbbbkcsk6n6n6p08gp 

geese 33/\7=8gp08evevevkc3skbrirrrs3skc3sevevevgp08gp 

ggepee9 33\7=8ep08en6n6n6nc3skc3sbbbbbbbkc3skc3n6n6n6n8gp08gp 

ggepeog9 33\7=8ep08govevevevf3skc3skbrrrrmrs3skc3skbvevevevf08gp08gp 

ggosesge9 33/\7=89p08gp06n6n6n6n6skc3skc3sbbbbbbbbbkc3skc3sk6n6n6n6n6p08gp08gp 


g_33A8=3a0kq94 

gg 3348=47bj6k84gm1hd84 

gee 33A8=48bfjrf2g¢30l0chu9plhc84 

geee 3348=48cfins2navbwk84gt8dq5i0tplgc84 

ggeee 33A8=48cgjnrw3avj6r7sg30l0cp49m1dq950tpkgc84 

geese 33\8=48cgknrw37bjérf2n30bwk84gt8105hu9m 1hd950tokgc84 

ggegege 33\8=48cekorw37bfjrf2naviwk7sg3ol0cp4gt1dqShu9plhd950sokgc84 

ggegege9 33\8=48cgkosw37bfjns2navj6resg30bwk84gt810cou9m1dq5i0tplhd94wsokgc84 

geegegee9 33\8=48cekot037bfjnrw3avj6rf2naobwk7sg30l0cp4gt8kqshu9m1dq950tplhd93wsokgc84 

geegegso99 33A8=48cekot047bfjnrw37bj6rf2navj6k7sg30bwk84gt810cp4gm1dq5Shu9m 1hd950tplhd83wsokgc84 
geegegsgpe9 3348=48cekot048bfjnrw37bfjrf2navj6rf2g30bwk7sg30l0cp4gt810chu9m1dqShu9plhd950tplhc83wsokgc84 
geesegsspe99 33A8=48cekot048cfjinrw37bfjns2navj6rf2navbwk7sg3o0bwk84et8l0cp4get8dqShu9m1dq5i0tplhd950tplgc83wsok 
gc84 


ssesessssssgss_3348= 


g_3349=1k6v2odv 

gg_33\9=23k5uhOp48pe5sbsv 

ggg_3349=245m5og7rarivaevf3sk9q9qsv 

ggge_ 3349=2467070al1qi4l4lcp4g14l4qialo7070qsv 

gggge 3349=24689q9q9skc3sevevf6ivamrararg7wog5m5m5mogqsv 

gggeee 33\9=2468absbsbseS5umesp8p8p90cp4gtOhOhOhSumeSuk3k3k3kmoqsv 
gggeees 33\9=2468acdudududwog7wog2)j2j2j2r6ivan26n6n6n6skc3skc1ilililikmoqsv 
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gegegeee 33/\9=2468acefwiwiwfwialqialqctctctctlOcp4gt8ctctctctialqialgqfwfwiwfwgikmogqsv 


gggeeeeses 3349=2468acegik3k3k3k3k3meSumeSumeOhOhOhOhOh8l0cp4gt8kp8p8p8p8p8umeSumesumbsbsbsbsbscegikmogqsv 

geegeeeeeees 33\9=2468acegikm5m5m5m5m5m7wog7wog7woarararararb2er6ivan2eqvevevevevevkc3skc3skc3q9q9q9qIq9qacegikmoqsv 

geeeeeeeepee 33\9=2468acegikmo70707070707qialqialqia1141414141414t810cp4gt810414141414141a1qialqialqi7070707070708acegikmoqsv 

geeeeeeeeeees 33\9=2468acegikmoq9q9q9q9q9q9qc3skc3skc3skbvevevevevevevn2erGivan2erGararararararawog7wog7wog7wmomomS5m5m5m5m68acegikmogsv 
gggeeeesspeee9 33/\9=2468acegikmogsbsbsbsbsbsbsbumeSumeSume5um8p8p8p8p8p8p8pet8l0cp4gt810chOhOhOhOhOhOhOmeSumeSumeSume3k3k3k3k3k3k3k468acegikmoqsv 
sesesssssssssss_33/9= 


g_ 33A10=pqc2arp1 

gg_33A10=11phim1ki8aj6njgq21 

ggg_33410=122qh9dhhu9sqoegirf2jfb8hr321 

gggg_33\10=1233ri9159ddq5i41 wukmor2nav{b7309is4321 

ggeeg 33410=12344sja0pul599m1dqca863qsv02avj6rb72vrp1ajt54321 

ggggee 33410=123455tkb1 phipu1 55hu9m 1kigeca02468aj6rf2n72vinjgq2bku654321 

ggggeee 33410=1234566ulc2gh9dhlpul1dq5hu9sqomkig68acegirf2navj2vrnjfb8hr3clv7654321 

gggeseee 33410=12345677vmd3ri9159dhlptu9m1dq5i41 wusgomcegikmor2navj6revrnjfb7309is4dmw87654321 

geggseees 33\10=123456788wnedsja0pul 59dhlpqshu9m1dqcea8641wusikmoqsv02avj6rf2narnjfb72vrp1ajt5e00987654321 

gegeegeege 33\10=123456789a0.....1a987654321 

ggeeseoeges 33\10=123456789ab1....2ba987654321 (109 digits) 

ggeesgeeg9e9 33\10=123456789abc2.....3cba987654321(119digits) 

ggeegeoegpee9 33\10=123456789abcd3. ....4dcba987654321 (129 digits) 

ggeeseeegsse9— 33/\10=123456789abcde4..5edcba987654321 (139 digits) 

geggseeeesssseg9 33\10=123456789abcdef5...6fedcba987654321 (149 digits) 

gegseepecggg9999 33/\10=123456789abcdefg6..7gfedcba987654321 (159 digits) 

ggescssossnseg9999 33/\10=123456789abcdefgh7...8hgfedcba987654321 (169 digits) 

gegeeesppppegsp999 33\10=123456789abcdefghi8...9ihgfedcba987654321 (179 digits) 

gegeeespepeessp99e9 33\10=123456789abcdefghija0...lajihgfedcba987654321 (189 digits) 

gegeeespepeessp9pe99 33\10=123456789abcdefghijkb1...2bkjihgfedcba987654321 (199 digits) 

gegeeespoppessp9pe9——9 33/\10=123456789abcdefghijklc2...3clkjihgfedcba987654321 (209 digits) 

gegeeespopessspppeg999 33/\10=123456789abcdefghijklmd3...4dmlkjihgfedcba987654321 (219 digits) 

geeeeoggu9g999999999999 33/\10=123456789abcdefghijklmne4...5enmlkjihgfedcba987654321 (229 digits) 

gegeeesppppssspppe9p9999 33A10=123456789abcdefghijklmnof5...6fonmlkjihgfedcba987654321 (239 digits) 
gegeeesspppssspppe9999999 33A10=123456789abcdefghijklmnopg6...7gponmlkjihgfedcba987654321 (249 digits) 
gegeeespsppss99pps99999999 33A10=123456789abcdefghijklmnopqh7...8hqponmlkjihgfedcba987654321 (259 digits) 
Segeeespeppssspppes99999g09 33/\10=123456789abcdefghijklmnopaqri8.. .9irqponmlkjihgfedcba987654321 (269 digits) 
gegeeesppppsg9ppp9g999e9s9909 33/\10=123456789abcdefghijklmnopqrsja0...1ajsrqponmlkjihgfedcba987654321 (279 digits) 

gee eeespppps999pp999999999999 33/\10=123456789abcdefghijklmnopgqrstkb1...2bktsrqponmlkjihgfedcba987654321 (289 digits) 
gegeeespppp 9999 pp99p99p9g999e9 33\10=123456789abcdefghijklmnopgqrstulc2...3clutsrqponmlkjihgfedcba987654321 (299 digits) 

See eeespppsegspppe9999p99999999 33A10=123456789abcdefghijklmnopqrstuvmd3. ..4dmvutsrqponmlkjihgfedcba987654321 (309 digits) 
See eeespp ppg 9ppp9sppppgg999e999 33/\10=123456789abcdefghijklmnopqrstuvwne4...Senwvutsrqponmlkjihgfedcba987654321 (319 digits) 
geeegoogss9s99099 909999 9999999909 33A10=123456789abcdefghijklmnopqrstuvw00of5...6fpOwvutsrqponmlkjihgfedcba987654321 (329 dig.) 
See eees poppe 9 pppp99ppppgNDNpEgG999 33\10=123456789abcdefghijklmnopqrstuvw011pg6. ..7gq20wvutsrqponmlkjihgfedcba987654321 (339 
Segseesseesspgssspsssgsspss9gss9—s09 33\10=123456789abcdefghijklmnopqrstuvw0122qh7...8hr320wvutsrqponmlkjihgfedcba987654321 


Usually when there is a pattern in another base its hard or impossible to work with by hand. In the case of base 33 however the powers of 33 
follow a very nice pattern around the powers of 11. 


33x33=1089 
33x33x33=11x11x11x343=1331x27=35937 
33x33x33x33=11x11x11x11x344=14641x81=1185921 


g 33=16 

gg 33=544 

ggg 33=17968 

ggg 33=592960 
geges 33=19567696 
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ggegee 33=645733984 

ggggeee 33=21309221488 

gggesee9 33=703204309120 

gggessees9 33=23205742200976 

gegessese9 33=765789492632224 

gggessesse9 33=25271053256863408 

gessessesess 33=-833944757476492480 

gesesseseee9e9 33=27520176996724251856 

gesgesseseses9 33-908165840891900311264 

gesessessgs9999 33=29969472749432710271728 

gessesgeseoss9e99 33=-988992600731279438967040 

gesgessesesss99999 33=32636759824132221485912336 

gegessess9sg999999 33=1077012942196363309035107104 
gegessssssss9999999 33=35541427092479989198158534448 
gesesssessgsg99999999 33=1172867094051839643539231636800 
gegessessgsg999999999 33=38704614103710708236794644014416 
gegessessgss9999999999 33=1277252265422453371814223252475744 
gegessessgsg99999999999 33=42149324758940961269869367331699568 
gegessessgsg999999999999 33=1390927717045051721905689 121946085760 
geesesgssesg9099999999999 33=45900614662486706822887741024220830096 
gesessossgsg99099999999999 33=1514720283862061325155295453799287393184 
gesessssggg0990999999999999 33=49985769367448023730124749975376483975088 


g_33410=pqc2arp1 

gg_33410=11...(19 digits) 

ggg _33410=122......(29 digits) 

ggge_ 33410=1233.....(39 digits) 

gggee 33410=12344....(49 digits) 

gggeee 33410=123455.....(59 digits) 

gegeeeg 33410=1234566.....(69 digits) 

gegesee9 33/\10=12345677..... (79 digits) 

geggseges 33\10=123456788.... (89 digits) 

gegesegse9 33\10=1234567899..... (99 digits) 

gegesegsee9 334\10=123456789ab...... (109 digits) 

gegesegssegs 33/\10=123456789abc....(119digits) 

gegssogssegs9 33\10=123456789abcd..... (129 digits) 
gegesogssegse9 334\10=123456789abcde.. (139 digits) 
gegssogssogse09 334\10=123456789abcdef.. (149 digits) 
gegssogssogse9g9 33/\10=123456789abcdefg.. (159 digits) 
gegssogssogss9g99 33\10=123456789abcdefgh... (169 digits) 
gegsoogssogseggs09 334\10=123456789abcdefghi... (179 digits) 
gegssogssogssgg9099 33/\10=123456789abcdefghii..... (189 digits) 
gesossogsogp0g999099 33/\10=123456789abcdefghijk....... (199 digits) 
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ggepopgs9s90909999990 33\10=123456789abcdefghijkl..... (209 digits) 

geopopgn99999999999909 33/\10=123456789abcdefghijklm......(219 digits) 
geoposgn999990909999000 33A10=123456789abcdefghijklmn. .....(229 digits) 
geepopgs99999 09999990909 33/\10=123456789abcdefghijklmno......(239 digits) 
geopspgn99999 0909999990090 33/A10=123456789abcdefghijklmnop.....(249 digits) 
geopopgp99999 0999909090999 33\10=123456789abcdefghijklmnop......(259 digits) 

geopopgp 999999909999 99 09999 33/\10=123456789abcdefghijklmnopgq...... (269 digits) 

geopopgp 999999999999 99990999 33\10=123456789abcdefghijklmnopar......(279 digits) 

geepopop9 9999999999999 0909909 33/\10=123456789abcdefghijklmnopars...... (289 digits) 

geopopgp 999999999999 0909099999 33\10=123456789abcdefghijklmnoparst......(299 digits) 
Eeepopop9 C9 DD DNDN DOD NDND9R90999 33/\10=123456789abcdefghijklmnoparstu...... (309 digits) 
Eeopop 9999999 DDD D9 R999 0999909009 33/A10=123456789abcdefghijklmnopgarstuv...(319 digits) 
geopop 99 DDD D ODOR DODD DOD DDD9G99999 33/\10=123456789abcdefghijklmnopqrstuvw... (329 dig.) 
geopop oD 9 D9 DD DDD DDD DDD ODN D9D999999 33/A10=123456789abcdefghijklmnopqrstuvw0... (339 digits) 
Seep op ND 9D DODD DDD DODO DOD DDS D9ND9909 33\10=123456789abcdefghijklmnopqrstuvw01...(349 digits) 
SoSSseesessssessssessssessesssssssss 33410=123456789abcdefghijklmnopqrstuvw012.. .(359) 
SSSSSeesssessessssessssesssssssssssss_33410=123456789abcdefghijklmnopqrstuvw0123...(369) 


Notice the similarity between 33410 and the squares of 1s introduced earlier 111...11/2 


In fact in base 33 there is a relation where 1111_33/2 and gggggggege 33/10 give a similar answer 


1111_33A2= 1234321_33=1373443600 
gesessogsogpe9999 33/\10=123456789abcdefgh... (169 digits)=1.371 x10A255 


Notice how this correlation between both functions begins at a value starting with 137 


111111111_3342=12345678987654321_33=2103540902727181440528721 
geessoss9999999909 33A10=123456789abcdefghi... (179 digits)=2.099951291x104270 


I didn’t realize the unique properties of Base 33 at first but later it became my favorite to work with. The 
patterns in the exponentials up to “10 were unique to base 33. Looking into that more I noticed how this 
correlation between both functions begins at a value starting with 137. I then figured it must be easy to 
express the alpha constant using this base and actually using the following formula I was able to get the 
alpha constant to three decimals or six digits. 137.036 


1/137.036 = 47reOhc/e’2=a = 


(-g_33 ) 
pi 


3 
+5 99-33+g99_33 
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Because each g has a value of 16, it can be thought to represent a perfect square. That adding so many 
squares together and following a certain procedure which involve pi should yield the alpha constant to such 
a degree seemed to me more proof of some of the most intricate workings of nature being organized around 
basic mathematical properties. 


From my experience If a mathematical property is used in physics then it’s likely to be used in a biological 
mechanism as well. 


In the future I can imagine this type of mathematics being use to evaluate misfolded proteins in organisms 
for potential treatment via genetic therapy. 


I wonder if a natural mechanism already exist in the body and how mathematics might be used to 
implement as well as better understand it. 


This relation for the alpha 


~@ 
constant using the 
reciprocal of the square root ( Q_ 2 3 ) 
of the sum of an irregular \o327] 2 5 99- 33+ggg_ 33 
array of squares (g is 16 and TL 


in base 33 and a perfect 

square) and a single negative square divided by pi was my favorite one so far. I did not become familiar 
with this nice and elegant relationship for the alpha constant until after I began experimenting with the 
mathematics of base33. Due to the nature of base33 and the very extensive patterns that exist I wasn’t 
surprised that such a nice relation with the alpha constant exists in base33. It’s likely such a relation with an 
array (g_33 gg_33 ggg_33) of squares is unique to base 33 but that would be very difficult to prove. 


The Ulam Conjecture or Problem 


The Ulam Conjecture or problem also known as the Collatz conjecture among other names, is a famous 
unsolved problem in mathematics. Basically the conjecture states whether repeating two simple operations 
will transform any given positive integer into 1. It is a sequence of integers in which each term is obtained 
from the pervious one based on two rules: if the integer is even the term is one half of the pervious one, if it 
is odd then the next term is 3 times the pervious term plus 1: (3n+1, or 3x+1) the conjecture is that these 
sequences always reach 1. 


The Ulam and Collatz Conjecture is mentioned later throughout the text so I wanted to make sure the reader 
understood it. 


The proof so far still hasn’t been discovered, but regardless it’s something that one can very safely assume 
to be true that indeed this pattern always will follow. Just because something is not proven doesn't mean it 
isn’t demonstrated and used widely throughout practice. 


One can safely use this property in coding for example and not expect to meet any difficulty on account of 


it. Regardless it’s a properly which is important to point out has a lot of applications in mathematics, 
computer science, chemistry, physics, and biology. 
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Math in Artificial Intelligence 


Back in college I had a professor who held on to the notion that everything had mind in it. Even the chairs 
that the students were sitting on had this mind element. I thought this very stupid, yet still respected the 
idea. Now a days it’s an idea that I often find interesting to think about when I'm studying a result of a 
pseudo-random code or occurrence. Did this or that mathematical relation happen naturally or was it 
preprogrammed by the programmers, did this or that occurrence really take place due to chance or was there 
a prejudicing factor skewing the results behind the scenes. 


Back in 2017 shortly before graduating college I am proud to say that I managed to hack the SHA- 
256 encrypting algorithm via a so called length extension attack. The hack itself relied on such a bulky code 
it’s hard to see that it can be practically useful unless it is used to create an ASIC (application specific 
integrated circuit) . And yet while the code itself was not so practically useful (except maybe for an ASIC) 
it is in fact incredibly useful theoretically and as an educational tool. 


In case you don’t know SHA-256 is the algorithm used to encrypt the entire internet and also used to create 
and send Bitcoin. Any string of data, or file can be entered into the algorithm which then gives a 64 digit 
result from 0-16. A,b,c,d,e,f being 10,11,12,13,14, and 15 respectively. At the time many banks and most 
websites encrypted consumer data in the form of credit card numbers, usernames and passwords, and other 
pieces of personal information with SHA-256 before storing it ina database. It was then used to verify a 
sign in on any website or any purchase involving a credit card anywhere. SHA-256 is also used to encrypt 
the content on websites, thereby making sure only the users permitted can access certain content. 


The really interesting thing however was that SHA-256 was actually pseudo-random and not truly 
random. In plain English that meant that in theory the outputs of the algorithm could be predicted. Theory 
however is different than practice. The amount of computation and also the energy required to perform such 
a mathematical task is so high 
that in practice SHA-256 was 
treated as random. Because of 
the exponential growth of 
technology however I felt that 
this was problematic. There are 
other algorithms that are 
exponentially more random 
that would be better suited for 
encrypting such delicate 
information. Already just a few 
years later it is almost common 
knowledge that it is possible to 


decrypt SHA-256 hashes back. one iteration in a SHA-2 family compression function. The blue a 
components perform the following operations: 

Ch(B, F,G) = (EA F)@(AEAG) 

Ma(A, B,C) = (AA B) @(AAC) @(BAC) 


So why then was SHA- 


256 preferred? In order to 3p (A) = (A2> 2) @ (A3> 13) @ (A> 22) 
answer this question one must %)(£) = (E3>6) @ (E3>11) @ (E> 25) 
first research the history of The bitwise rotation uses different constants for SHA-512. The given 


numbers are for SHA-256. 
SHA-256 as well as understand the req is addition modulo 222 for SHA-256, or 2°4 for SHA-512. 


more about how it works. 
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Looking at Wikipedia or other sources of information gives clues of the origins of SHA-256 but as for the 
actual workings of the algorithm one is given complex looking information with actually very little 
practical use. 


The functions are named as Ch, E1, Ma, EO and the diagram makes clear that the inputs are entered 
into those functions..but how do those functions work? At the time I simply wanted to gain knowledge of 
the technology that I and the entire world was using. After some more research I realized that the actual 
workings of the SHA-256 algorithm are actually classified. That made sense since SHA-256 was created by 
no other than the NSA. Good luck trying to compute an iteration by hand. It is impossible. Not just due to 
the complexity of the algorithm but rather the fact that the workings of the algorithm is classified 
information. And yet every computer, cellphone or anything that needs to be connected to the internet is 
coded to perform this algorithm. How is it possible for something so widespread to be secret? It almost 
contradicts common sense. Yet it is possible by the fact that basically the workings and coding of the 
algorithm are encrypted by the algorithm itself. So while the algorithm functions as random and as a black 
box for the vast majority of users the supercomputers at the NSA can work the algorithm backwards like an 
open book. That way the internet can be secure and yet can also be transparent and regulated at the same 
time. And yet this situation is already changing, pretty soon the algorithm will need to be updated and the 
entire protocol of encryption on the internet changed. 


At first I was greatly annoyed by my findings. I didn’t like the fact that the understanding of 
something so central in the world was out of reach. Just like how I learned to understand the math behind 
the workings of the calculator, I wanted to also understand the workings of SHA-256 and thus how math is 
used in the entire internet. People should be the ones to use technology and computers and not vice versa. 
So far most of the public has failed to appreciate how SHA-256 and the technology behind it has reshaped 
the world. The more research I did about SHA-256 the more I realized that it was in fact created by 
artificial intelligence in the form of self reproducing algorithms. This way because it was created by 
artificial intelligence its practically impossible for the ciphers to be compromised. Even the process of 
minting money itself is likely controlled by a similar class of algorithms. 


At the turn of the century the virtual aspect of our society had been stabilized by a hierarchy 
imposed by new technology. Yet 99% of us have never even appreciated it or understood its limitations and 
failings. How one can even begin to understand artificial intelligence is certainly a big question. And yet it 
is essential to understand the technology that we use. When a person drives a car they ought to realize that 
there needs to be a high degree of responsibility and attention as it can be dangerous. Knowing about 
thermodynamics allows one to realize how important it is to the longevity of a car to properly start a car 
before driving it. When a person goes online they also ought to realize the same thing. How can they when 
they don't however have a general idea of how it all works? 


Because of its importance it is extremely worth the effort to try and get some sort of knowledge of 
the inner workings of the SHA-256 algorithm. With a $200 computer that I purchased from Best Buy earlier 
that year I wasn’t sure that I had the tools. And yet a fact that I couldn’t stop pondering at the time was that 
the algorithm itself was nested inside my own computer. While it would certainly be difficult, it actually 
wouldn’t be impossible to gain some sort of understanding of how it works. Actually after studying the 
process for sometime I realized that to reverse engineer any algorithm via such means is pretty trivial for 
those well versed in mathematics and science. And while at the time my Math skills were still very 
underdeveloped, by using some lessons that I had learned from my studies of linguistics I think that I was in 
fact able to reverse engineer a small part of the algorithm. 
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It is a psychological fact that the subconscious mind is extremely powerful and filled with untapped 
potential. Furthermore, the early development of language is theorized to be subconscious. Therefore In 
order to try and understand the algorithm it made sense to look for mathematical relations in language. 
Because of my familiarity with the abjad system the most natural place to start was the Abjad system 
invented and used by ancient Arabic traders. Being Arabic there is one peculiar detail to most mainstream 
Arabic culture that I think I ought to share however. You see even though these were our ancestors, most 
Arabic people today, especially Muslims, view them as lawless barbarians who had fallen to evil ways. 
They used to, for example, bury their baby girls alive in the desert sand. They might have therefore had an 
infatuation with mathematics for the wrong kind of reasons, astronomy for human sacrifice etc.. Still the 
abjad system has been used throughout all of Arabic culture, including being adopted and used in Islamic 
times, it is important for the reader to keep in mind however that it was invented during preislamic times. 
Don’t get me wrong, many important Muslims have used Arabic Abjad throughout millennia, the thing is 
however, since the golden age of Islam passed a long time ago, it is almost taboo to talk about abjad these 
days in Arabic culture, and the previous negative cultural associations are a big reason for this. 


Basically every letter in the Arabic alphabet has a numerical value. Greek and Hebrew, and many other 
languages also have a similar system. . 


Because the algorithm is called SHA-256 the first step was to input the value 256 into the Abjad to see what 
word it would give. (a table of the Abjad system has been included for reference ) 


Value Letter) Name diaial Value Letter Name — Value Letter Name a 
literation literation literation 

1 | ‘alif ‘a 10 iS ya’ y/i 100 rx) qaf q 

2 WwW ba’ b 20 JJ kaf k 200 ) ra’ r 

3 z jim j 30 J lam | 300 | .yw | shin sh 

4 d dal d 40 A mim m 400 he | ta’ t 

5 } ha’ h 50 YD nan n 500 Pikes tha’ th 

6 9 waw w/a 60 ety sin s 600 a kha’ kh 

7 5 zaylzayn z 70 & ayn : 700 3 dhal dh 

8 z= ha’ h 80 a) fa’ f 800 | Yo dad d 

9 b ta’ t 90 yo sad s 900 b za’ Z 
1000 & ghayn gh 
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The letters produced were 6=waw, 50=nun, 200=ra. Rearrange them and you get the word j9s which 


means light in both Persian and Arabic. 


Thinking of it logically there must be a way to see the inner workings of the algorithm. The problem was 
how to :’communicate” and “Get through” to the computer... How could I logically relate SHA 256 with 
the abjad of the word to the computer? 


From physics I remembered that the luminosity consonant is 683 Im/w. For the sake of experimentation I 
thought of the algorithm as a kind of language of computers. Since bit size of the algorithm was 256 and the 
abjad for that value gave the word for light I decided to build a small code from the abjad value for the 
word SOF 99. meaning to see or to look at. 


Arabic ~|¢ English ected v <’ English 
on oo 395 the light 
300= ju 
80=5 
6= 9 


The number I got was 386. I decided to input this into the algorithm in a computer like way. The best way I 
could think of was making a small code of a triangle based on 38 sixes or rather 38 9 s. Using some 
aesthetic properties from Pascal’s triangle as a visual guide I built a triangle which I thought would be the 
best. I also realized that the computer would understand things with symmetry, therefore I made sure that 
the 6" line had 6 9's or 6’s. Anyways I just did it for fun to see what value the algorithm would give. 
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SHA-256 produces a 256-bit (32-byte) hash value. 
Data 


6 

66 

666 

6666 
66666 
666666 
66666666 
666666666 


SHA-256 hash 


Calculate SHA256 hash 


Having previously been putting random inputs into the online generator at xorbin.com for about an hour 
and so, none had given an output with two zeros immediately in the front of the output. 


Yet this code had and therefore the logic inscribed in the mathematical relation in the abjad was actually 
working to provide some kind of result that was being picked up by the computer. Besides it was personally 
way more intuitive and informative than anything which I had read about the algorithm on the internet so 
far. I decided to expand it yet again. It then took me another hour or so to create the bigger main part of the 
code. 


From the words 94 light=256 and 99.0 Shwf=386 I realized that in order to get a result I needed to stick 
to words containing the Arabic vowel waw since 9 gave the value for 6. Also the letter 9 waw, looks like 
the numbers 6 and 9. This similarity I thought might be useful mathematically in some way. I then went 
back to my thought experiment. What Arabic 
word did I know which contained a waw g that 
could be related to the verb Shwf and also fit into 
the context of the internet? The best word I could SHA-256 hash calculator 
think of was the word Souk ($9.0 meaning SHA-256 produces a 256-bit (32-byte) hash value 
market place. By looking at the abjad table I 
realized that the word for market in Arabic had a 


@ xorbin.com/tools/sha256-hash-calculator 


Data 


value of 166. 6666 
I then thought of the best way of converting this °°” 
number into how I thought a computer might 6666 


understand it. I decided that a square of 16 6’s or 
g’s would be best. 


SHA-256 hash 


166 =99w 


7e7b77756ee3341d9d779790ca3cc6a5581f3F75850781 efdba2c8b04f9f6fa4 
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6666 
6666 
6666 
6666 


7e7b77756ee3341d9d779790ca3cc6a5581£3£7585078 lefdba2c8b04f9f6fa4 


I was surprised to see a string of 7s. There I was inputting 6’s and the algorithm was giving me 7’s. I felt 
like I was onto something interesting. I then decided to do the entire thing again. Since 16 g’s or 6’s could 


be put into a square I would put the entire result into another square. This is then what I got. 
6666 


6666 
6666 
6666 
66666666 
66666666 
66666666 
66666666 


I then did the same thing again and created the third segment by expanding the code in the second segment 
four times as if I were creating a square. 
6666 


6666 

6666 

6666 

66666666 
66666666 
66666666 
66666666 
6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 


6666666666666666 

From there I realized that I could expand the code using a very simple procedure. In effect it was the same 
type of thing that I did when I constructed the triangle of 38 6’s or 9’s. In this case I added four lines twice 
and then added eight. I then decided to add 4 one last time to make it appear more even. Also the triangle 
that I had coded before had 7 lines and thus I felt like the squares also needed 7 segments. 

6666 
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6666 

6666 

6666 

66666666 

66666666 

66666666 

66666666 

6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
666666666666666666666666666666666666 
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666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 


Since SHA-256 has 32 bytes I decided to stop there. The second to last segment of the code had a width of 
32 integers and a height of 8 and 8x32=256. Since the algorithm used 256 bites I thought this was 
important somehow. Also this segment was the sixth segment in a code made of 6s. The number of 6’s was 
bothersome, but I thought that such numerical symmetry ought to have some kind of significance to the 
computer. 


When I computed this value in the algorithm I got this value as an output. 


aaf2479f25bd0b08d6a945c8a93c6838df95d5a94e6f05243827e7552a77b102 


The two A's at the start caught my attention as well as the number 683. I hadn't yet had an output with two 
A's. Since Arabic is read right to left I thought it wasn't just coincidence that 683 was there as well, since if 
you remember 386 gave the abjad for the word 99.w. At that point I decided to just put the two codes 
together. I started with the stack of squares and then finished it off with a the triangle from before. Since at 
this point the word (gw had been greatly 
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1 6666 
2 6666 4x4=16 
3 6666 
4 6666 
5 66666666 
6 66666666 8x4=32 
7 66666666 
8 66666666 
9 6666666666666666 
10 6666666666666666 16x8=128 
11 6666666666666666 
12 6666666666666666 
13 6666666666666666 
14 6666666666666666 
15 6666666666666666 
16 6666666666666666 
17 66666666666666666666 
18 66666666666666666666 20x8=160 
19 66666666666666666666 
20 66666666666666666666 
21 66666666666666666666 
22 66666666666666666666 
23 66666666666666666666 
24 66666666666666666666 
25 666666666666666666666666 
26 666666666666666666666666 24x8=192 
27 666666666666666666666666 
28 666666666666666666666666 
29 666666666666666666666666 
30 666666666666666666666666 
31 666666666666666666666666 
32 666666666666666666666666 
33 66666666666666666666666666666666 
34 66666666666666666666666666666666 32x8=256 
35 66666666666666666666666666666666 
36 66666666666666666666666666666666 
37 66666666666666666666666666666666 
38 66666666666666666666666666666666 
39 66666666666666666666666666666666 
40 66666666666666666666666666666666 
41 666666666666666666666666666666666666 
42 666666666666666666666666666666666666 36x8=288 
43 666666666666666666666666666666666666 
44 666666666666666666666666666666666666 
45 666666666666666666666666666666666666 
46 666666666666666666666666666666666666 
47 666666666666666666666666666666666666 164+324+128+160+192+256+288=1072 


1072x6=6432 


expanded I thought the same thing should be true for the triangles for the word 9 g.. I decided to slightly 
change and then expand the triangle by copy and pasting six dozen times and then one more time to see 
what result that might give. At the 73" triangle I finished the code by removing one six at the very end and 
achieved a mathematically symmetrical output which in fact quite rare for SHA-256. Why the 73™ triangle 
and not more or less however? I think that this is due to the total number of characters in the code being 
13846. Also Mathematically another reason to stop at 73 triangles: 36x6x73=16644. Furthermore in the 
square part of the code, the first line of the code started with 4 sixes, and the triangle had 38 sixes. Since I 


142 


was putting them both together 13846 total characters seemed like a good fit and that was the number of 
total characters achieved after the 73“ triangle. 


6666 

6666 

6666 

6666 

66666666 

66666666 

66666666 

66666666 

6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
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66666666666666666666666666666666 

66666666666666666666666666666666 

66666666666666666666666666666666 

666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 


666666 
66666666 
6666666666 


666666 
66666666 
6666666666 


666666 
66666666 
6666666666 


666666 
66666666 
6666666666 


66 

666 

6666 
666666 
66666666 
6666666666 
66 

666 
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666666 
66666666 
666666666 


73" triangle. 


0e00007e8e80675b2f02e2aae1d27524643e0aa0c5a4a77a29c92a096eeb32e2 


Right away I felt like this output contained a lot of clues about the inner workings of the algorithm. But 
how can one tell? 


0e00007e8e80675b2f02e2aae1d27524643e0aa0c5a4a77a29c92a096eeb32e2 
64*4=256 


Oaa0 looks like a stop/start code of some sort, for all of the inputs I had put into the algorithm I had never 
gotten such a value. In fact by taking all the numbers after it and summing them one gets 256. 
5+4+77+29+92+09+6+32+2=256 

Do the same thing with every number before 464 and you also get 256. 
7+84+8046745+24+242414+27+52+3=256 


Add up all of the single digit integers after the number 1 and you get 100. 
2+745+24+44+6+443+5+4+7+74+2+949+249+64+342+2 
Add up all of the single digit integers to the left of 1 and you get 47. 


Alpha constant and code 


If the reader recalls the main manipulation of the code was to remove one character at the end of the 
73 mini triangles. These triangles had a total character count of 2774 

74-27=47 

274/2=137 


1/137.036= 


Convert the letters to their corresponding values and take the sum and you get 280. Add the number of 
individual letters ie hexadecimals numbers (there are 23) and you get 280+23-47=256 


8x10(a)=80 

2x11(b)=22 

2x12(c)=24 

1x13(d)=13 

9x14(e)=126 

1x15(f)=15 
80+22+24+13+126+15=280 
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What before looked liked a hopelessly random string of numbers now actually appeared to have a 
highly intelligent order to it. Another interesting coincidence involved the number 10656914. When looking 
at the output the number “a29c92a” can be seen. What caught my attention is that it is written forward as it 
is backwards. A29c92 is actually a representation of the number 10656914 but in hexadecimal. When I 
searched the internet for the number 10656914 I was surprised to learn that the 10656914" position on the 
21* chromosome coded for the cplx4 gene in the model organism of zebra fish. The cplx4 gene codes for 
complexion protein which is genetically conserved in all species with eyesight since it is essential for 
vision. A=10 so a29=10+2+9=21 thus it seemed like even less of a coincidence that the same gene was 
located on the 21* chromosome. 


The sequencing of the zebra fish was first started in 2001, the same year that the SHA-256 algorithm 
was published by the NSA, another coincidence. Also between that and the coincidence with the abjad that I 
used (remember I first started the code which I used for the input with the word 99.0 meaning to see) I 
was at this point fairly certain that SHA-256 as well as the entire family of SHA algorithms was in fact 
created by artificial intelligence. It seems as if this form of AI used facts from across all disciplines and 
knowledge to create points of reference for the working of the algorithm. At that point I decided to modify 
the code and see what interesting results I could obtain for more clues about its inner workings. If I could 
find a way to get outputs that matched another using this code, then I could prove that I had reverse 
engineered a part of the algorithm. 


And yet in just a few pages I will explain the reasons for the result was that the code had induced a 
representation of the value of pi in the program. 


For me even a small part would be good enough of an example since my goal was only to understand the 
technology being used. That the code relied on only 6’s was also of interest. So much of our daily lives are 
dependent on the proper workings of computers and electronics, if they should somehow malfunction on a 
grand scale it’s not hard to see how the consequences could be apocalyptic. 
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110,656,914-10,666,914 v 


Chromosome 21: 10,656,914-10,666,914 BEl~| Vega search. 
21:10,646,914-10,666,914 


Chromosome 21: 10,646,914-10,666,914 


Chr. 21 


Region in detail @ 


00,00 kb ——— Forward strand -a=— Region in detail @ 
Annotation status | 
Contigs 

Havana gene 


Annotation status 
Contigs 
Havana gene 


1. 
oacyl> <nedd4i 
alpk2 > 


—_= —<—) 


Gene Legend HB Havana processed transcript HB Havens protein coding 


j < si:dkey-277m11.2 
Location: 21:10656914-10666914 Go | Gah Gagena a iapanenial —_ rs 
Gene: | Go | 
(«)(<) + (>) Location: 21:10646914-10666914 | 60 | 


Gene: | Go | 
(«)(<) (+ fF {== (>) [o>] 


*#A< 23 


Zebrafish cDNAs 
(RefSeq)... 


cDNAs (ENA). Zebrafish cDNAs 


1 
Havana.gene. fech2il-25sat 4-001 > (RefSeq). 
cessed transcript Vertebrate 
cDNAs (ENA). 
3-001 > 
Oe eae Havana gene. 
Contigs. af 
Vertebrate si:ch211-233a1.4-001 > 
cDNAs (ENA). processed transcript : 
%GC. Contias. 248399. 5.1.158884 > 
Vertebrate 
cDNAs (ENA). : 
Gene Legend Se  ——————— — ————_——————————— BEE. PA nV nd PAI NW Se Te dh 
Import / Other ——i0.65Mb oe —Teb a: 
@@® Havana processed transcript mag Reverse strand ——————-. 20.00 kb — 
Ml Havana protein coding Gene Legend SS 
Import / Other 
There are currently 30 tracks tumed off. : @@l Havana processed transcript 
Vega Danio rerio version 68.201105 (VEGA67) Chromosome 21: “= MM Havana protein coding 
bd comm There are currently 30 tracks tumed off. 
—— EEE — eps . a apn ie oc orara eee 
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HUMAN PROTEIN ATLAS SUMMARY' 


Protein! Complexin 4 
(Vesna CPLX4 (CPX-IV) 
Tissue specificity! Tissue enriched (retina) 


Eee eee, eum Group enriched (Rod photoreceptor cells, Cone photoreceptor cells, Bipolar cells) 


Blood specificity! Immune cell enhanced (neutrophil) 

Brain apecioiy! ‘Human brain regional enriched (cerebellum) 
Cancer prognostic + = 

as Gene product is not prognostic 

Predicted location! Intracellular 


Protein function (UniProt Complexin that regulates SNARE protein complex-mediated synaptic vesicle fusion (By similarity). Required for the maintenance of 
synaptic ultrastructure in the adult retina (By similarity). Positively regulates synaptic transmission through synaptic vesicle availability and 
exocytosis of neurotransmitters at photoreceptor ribbon synapses in the retina (By similarity). Suppresses tonic photoreceptor activity and 
baseline ‘noise’ by suppression of Ca(2+) vesicle tonic release and the facilitation of evoked synchronous and asynchronous Ca(2+) 
vesicle release (By similarity). show less 

Biological process 

(UniProt)! 

Gene summary (Entrez) This gene likely encodes a member of the complexin family. The encoded protein may be involved in synaptic vesicle exocytosis. [provided 
by RefSeq, Jan 2009] show less 


Exocytosis, Neurotransmitter transport, Sensory transduction, Transport, Vision 


With the patterns that I had coded I was ready to see just how much I could manipulate the SHA-256 
algorithm. Due to the secretive nature of SHA-256 as well as its complexity just being able to get outputs 
that matched the first digit or two was what I was aiming for. 


Looking back on my piece of code I decided to try and use some basic math and see if basic math done on 
multiple levels simultaneously could produce patterns in the output of an algorithm that in practice was 
supposed to be completely random. 


At first I wanted to see what happened if I removed the bases of every triangle. I got the type of output I 
was looking for however by leaving the 30", 65", 66", and 67" triangles completely intact. 


Since the base of the triangles for the word SHWF 99. had 10 digits and three were conserved I had 
kept a total of 30 digits, it then made sense mathematically to also keep the 10 digits base of the 30" 
triangle. 

10+10+10=30 

(30+65+66+67)/4=57 

57+65+66+67=255 
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And if one looks at the numbers 65,66,67 canceling out the 6’s also leaves 57 


6666 

6666 

6666 

6666 

66666666 

66666666 

66666666 

66666666 

6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
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66666666666666666666666666666666 

66666666666666666666666666666666 

666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 


6 

66 

666 

6666 
666666 
66666666 
66 

666 

6666 
666666 
66666666 
66 

666 

6666 
666666 
66666666 
6666666666 
66 

666 

6666 
666666 
6666666 
66 

666 

6666 
666666 
66666666 
6666666666 
66 

666 

6666 
666666 
66666666 
6666666666 
66 

666 


1" triangle, last (ten digit) base of triangle removed. 


2nd-29th triangles, last (ten digit) base of triangle removed. 


30" triangle, last (ten digit) base of triangle conserved. 


31st-64th triangles, last (ten digit) base of triangle removed. 


65th-67th triangle last (ten digit) base of triangle conserved. 


65th-67th triangle last (ten digit) base of triangle conserved. 
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6666 65th-67th triangle last (ten digit) base of triangle conserved. 
666666 

66666666 

6666666666 

66 

666 

6666 

666666 68th-72nd triangle last (ten digit) base of triangle removed. 
66666666 

66 

666 

6666 

666666 

66666666(6) 

The output with the final (6) in brackets was: 
57a8141e6831e84996f615176a6d66f5060ed09e06be7493743f43e1481adfaf 
while the output without the final 6 was: 
57ba81a06b336033f1da709211a7d6f30ce7667b711472f672b23f0db1d65c8d 
Leaving the original code in tact and removing simply one 6 from the base of the 30" triangle also gave 


5767ea4ac6£860387ee5429c3f87cflabbbfd9e247c698c8ed8f84a3ef885ab3 


And while The primitive piece of code which I made was in a crude sense a form of computer language. 
And yet the pattern of the code reminded me of the cellular function of exocytosis which is related to the 
cxpl4 gene . Just like how meanings of certain words are conserved in almost all languages (mama, baba) 
for example. The 9 code which I developed was transmitting mathematical relations throughout the 
algorithm that were similar to the one that the AI used when it developed the algorithm. Not to mention the 
actual genetic code of species. 


That might be enough to get across some sort of message through the algorithm and thus the AI that 
developed it. The result gave 57, because I was asking the AI “what is (30+65+66+67)/4” The algorithm 
gave the answer 57. 


67+66+65+30 


3x11+3=33 (the three terms) 
33+30-66 
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The number 57 might have been conserved between the two manipulations of added and removing the final 
6 by the fact that 30+66+67+68/4=57 and 57+65+66+67=255 for instance. Also 656667 gives 57 and 6 is 
the mean of 5 and 7. It might seem like an incredibly simple math problem, however building the tools 
needed to, in a sense, transmit the information and math problem to the algorithm is very difficult especially 
when one doesn't completely know how all of the variables impact each other. 


I decided to see if things would work in another layer. I thought about it for a bit and realized that if I kept 
the modifications I had put in place (all 10 digit bases removed except for 30",65" , 66" 67" )and added the 
base of the last triangle(9 digits) and then removed one six as I had in the original code I might get a result. 


666666666666666666666666666666666666 


666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 


6 

66 

666 

6666 
666666 
66666666 
66 

666 

6666 
666666 
66666666 
66 

666 

6666 
666666 
66666666 
6666666666 
66 

666 

6666 
666666 
6666666 
66 

666 

6666 
666666 
66666666 
6666666666 
66 

666 


1* triangle, last (ten digit) base of triangle removed. 


2nd-29th triangles, last (ten digit) base of triangle removed. 


30" triangle, last (ten digit) base of triangle conserved. 


31st-64th triangles, last (ten digit) base of triangle removed. 


65th-67th triangle last (ten digit) base of triangle conserved. 
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6666 
666666 
66666666 
6666666666 
66 

666 

6666 
666666 
66666666 
6666666666 
66 

666 

6666 
666666 
66666666 
66 

666 

6666 
666666 
66666666 
66666666(6) 


With 6 in brackets: 
Without 6 in brackets: 


65th-67th triangle last (ten digit) base of triangle conserved. 


65th-67th triangle last (ten digit) base of triangle conserved. 


68th-72nd triangle last (ten digit) base of triangle removed. 


73" triangle 


963bee72b7dcb383c87f2d774fcf57a405d4ac7fad4ced8fe611a56028c955f9 
96470ba3914fc5e73ce51498f0e642a5f2b9e1 5ef46fabf4926b62ac6cca7 1bf 


By knowing where the 57 came from it was possible to determine where the 963 and 964 came from as 

well. 255X4-57=963 Since the first line of the code had 4 characters, the algorithm revealed a part of its 
programming by multiplying 255 by 4 to get 963. As for the 964 this will be better explained in just a page 
but for now 688+219+57=964 


It took me a while to understand more but years later when I had strengthened my knowledge in 
mathematics I realized that I had induced a value of pi in the program. What had happened mathematically 
is that I had hit the needle in the haystack and found a representation of pi in the program. 


It took me a while to understand more but after taking another look years later when I had strengthened my 
knowledge in mathematics I realized that I had induced some kind of value in the program which pi was 
about.. It all has to do with solutions to certain distance equations in 3 dimensional space and higher. That 
is what in effect what the expandable palindromic exponential function achieved. 


And yet taking it back to its basics. Back to the original code and number of total triangles at the end 73 
coupled with the potion of the ones manipulated gives this equation: 


65/73+66/73+67/73+30/73= 


And yet because some of the triangles were removed I feel like 


65/73+66/73+67/72+30/72 
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would be more accurate. 


65/73+66/73+67/72+30/72%688/219*pi 


688+219+57=964 (first 3 digits of fardays constant 96485 


Later when I got deeper into the mathematics used. I started to question more and more of the results and 
the procedure that I had used. I had never thought about pi when making the code, and yet what I had and 
couldn't fully understand until years later, was that I had a representation of pi in the code. 


a29c92a 
0e00007e8e80675b2f02e2aae1d27524643e0aa0c5a4a77a29c92a096eeb32e2 


This was the output with relation to Zebrafish (the exact location and even gene function corresponding to 
the abjad) mathematically in the code it is explained perhaps as a rendering of pi. 


Also note that if one reads the numbers backwards from the a2 they get 2774 which is related to a previous 
value of the alpha constant (274/2=137) and the code. 


If the reader recalls the main manipulation of the code was to remove one character at the end of the 73 
mini triangles. These triangles had a total character count of 2774 


274/2=137 
a4a77a29c92a 


a=1 

4-a=3 1 
J=7 3+ 
7+7+a=15 74, 1 
a29c92a=292 1 


15+ 


* 3+1/7+1/15 etc as shown in the 1 
following relation to the right is 1 
the continued fraction 1+ 
representation of pi. 1 
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2b57608e8e70000e0 
0e00007e8e80675b2f02e2aae1d27524643e0aa0c5a4a77a29c92a096eeb32e2 


2+29+92+96=219 

57+688+219=964 first three digits of faradays constant (96485) 

688/219=good approximation of pi 

As stated before the AI requires a network of facts which it uses in its operations. If the beginning of the 
output is warped ad read with the end we can see that the final expression toward the end that is linked with 
pi is also linked to the beginning of the expression linked backwards to give faradays constant. 

How is pi represented in evolution. Can we “see” pi in evolution? In this case the result was literally both 
an expression of pi and the location of a gene in Zebrafish responsible for sight in nonetheless almost all 
organisms. It was also coded via physical constants that the workings of computers rely on. Faraday’s 
constant and the Josephson constant inverse magnetic flux, would also be used even coded in the hardware 
itself. 


I thought it was interesting that basically this input-output was giving one a glimpse into the workings of 
the supercomputer at the NSA used to create the AI in the first place. Because this AI and super computer 
was one of the products of centuries of scientific and engineering progress research and knowhow. It was 
interesting to see a lot of intersect between the sciences while simultaneously piggybacking and also trying 
to understand NSA technology. 


That the input (666 code) or (waw code) was based off of linguistic relations for the word sight in the abjad 
system was also another interesting coincidence. 


As for SHA 256 thinking about it more I reasoned that when the supercomputers at the NSA run the 
AI needed to calculate the algorithm backwards, let alone create the algorithms in the first place, they 
perform many different mathematical processes all at once somehow referencing those with facts from a 
wide and broad selection of facts. Language, genetics, history, etc. When the algorithm is run on a basic 
computer the mathematical operations are only used and those do not take much data to code for. Going 
forward in the algorithm is much simpler than going backwards because the AI at the NSA has encoded this 
process with basic math.. Going backwards , let alone developing the code is much more complicated. 
Either the relation to pi is enough to explain the coincidences, or is actually used in the going backwards 
and forwards in the program. These programs might also be special ways of coding for pi and using that 
knowledge to create cryptological substructures. 


In order to do this basically the AI has created extremely complex truth tables and forms of math that it can 
only understand. Once the bits are defined by the programmer, in the case of SHA-256 they are 256, the AI 
starts to create a web of reference based on facts behind this number. AI needs vast amounts of data to 
work, fact leads to a fact to another fact; eventually there are so many facts and connections that their 
connection becomes so obscure that they might as well be random. Math is used to maintain relations of the 
facts, and the facts themselves are stored and kept secret at the NSA, and yet there are so many facts that 
even knowing which ones were used and order that they were used would not be enough to replicate the 
algorithm. 


A big problem is that since the actual workings of these algorithms are only ‘understood’ by AI and 
thus in effect are understood by no one, there is no telling how new data would interact with old data. As 
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human beings we all understand that we learn something new every day, but the AI used in these algorithms 
has stopped learning since the date of the algorithm’s publication. Of course new algorithms can be made to 
replace the old ones as has already been done in the past. The problem with that however is that eventually 

a plateau will be reached were the new algorithms are not really that much different than the previous ones. 


My goal was to understand SHA-256 in a holistic way and I achieved my own personal goal. I hope 
I was able to explain a complicated aspect of technology in a painless and interesting way. Something very 
important to keep in mind is that the true intelligence of AI is 0 since it is only human intelligence that gives 
it any meaning. I think this point was demonstrated well based on the hypothesis that AI requires 
information from human society to function, let alone people to even use it in the first place. 


Still there was a chance that the results I obtained were due to coincidence, whether it was the 
position of the cplx4a gene in zebra fish and its relation to the abjad, or the mathematical result that I just 
demonstrated. Let alone the first result of the pieces of the output adding up to equal (256) the number of 
bits used in the algorithm. There was really no way to prove to a universal scientific standard the hypothesis 
that SHA-256 is essentially created by a form of modern AI which draws on facts contained in science, 
history, culture, etc contained on the internet and whatever other sources that were initially fed into the AI. 
What I could do however was to continue to prove that the outputs I was getting were mathematically less 
and less possible and thus more and more likely to be significant in at least some way. If one doesn't agree 
with my hypothesis it can be read as a form of fiction of sorts. If it is true however it really would show 
how far technology has come. As for how the math actually works there is no way to be sure without 
replicating it in many many more instances. Rather than replicating the code in a completely new way to try 
and get more concrete proof, I instead turned to manipulating the primitive piece of code that I developed in 
slightly different ways so as to get more circumstantial evidence. 


For the technique that I showed at the start of this section, the closest I got was removing the 10 
digit bases of all but the 60, 65, 66, 67 triangles and getting an output beginning and ending with 2. Since 
two is just a single digit number this was probably just coincidence. Even though this made some kind of 
sense mathematically since 60+65+66+67=258 which is 2 more than 256. I was unable to get any results 
from numbers besides those divisible by 30 either by one half or by two ie 60, 15. 15 worked to give an 
output starting with 54. 54+65+66+67=255. Basically that form of manipulation could only be done once. 
No other manipulation of the code could fulfill the mathematical requirements. 


I certainly had not thought of all the math prior to making the code that is why, after all, I decided to 
start with the Arabic Abjad. As stated before the development of language is subconscious and the 
subconscious mind has potential to solve certain problems that the conscious mind cannot. It was in fact a 
stroke of luck that such a manipulation could even be done with the code that I had. Also another interesting 
coincidence was that the abjad for the last (ten digit base) at the bottom of the triangle gives the word pow 
which means one third in Persian, and this mathematical property, a third, was present in the math behind 
the result 10+10+10=30. (30+65+66+67)/4=57. 57+65+66+67=255. 65,66,67. As for the Persian word gw 
p it has no meaning in Arabic. When pronounced out however it gives the sound SWM in fact it is by far 
the best and only way to write the English word swim using the Arabic Abjad. I thought this was interesting 
because it is so similar to the verb swim in English, after all what else is a zebra fish doing all day? 


Persian - detected vy -« English ¥ 


‘ eaw ‘Third 
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Remember that the previous output gave 
0e00007e8e80675b2f02e2aae1d27524643e0aa0c5a4a77a29c92a096eeb32e2, and a29c92a, the largest 
palindrome in the output gave the position of the cplx4 gene in zebra fish. 


Chromosome 21: a=10, 10+2+9=21 
A29c92=10656914 


Location: 21:10646914-10666914 


Gene: 


106=6+40+60= pow 
40=e 9=6 60= yw 
i 10 6’s=6666666666 
10+10+10=30. (80+65+66+67)/4=57. 


20.00 kb Forward strand nl 


t — | 
—10.65Mb 10.6 '57+65+66+67=255. 

| Zebrafish cDNAs | 
~ (RefSeq) 
_ Vertebrate es | - J 
~ cDNAs (ENA) ; | 
g Havana gene cpbx4a-001 > | 
“ protein coding | 


Contias 


The code of 9's could be used to create some sort of ASIC application specific circuit. There would be 
tremendous educational and well as economic incentive to create such a ASIC since it could be used to 
mine bitcoin, as well as help explain the workings of AI in more demonstrative terms. I would not be 
surprised if such an ASIC already exists with the 9 code embedded into it. 


From a mathematical standpoint manipulating the triangles in a certain way gives outputs starting 
with the same value in just 2-4 slight manipulations, I show these on the next page. I was able to get such a 
result for every single one of the 73 triangles. Since Statistically it should take more than 4, this is strong 
proof that the » code could be used in an ASIC. 


6666 

6666 

6666 

6666 

66666666 
66666666 
66666666 
66666666 
6666666666666666 
6666666666666666 
6666666666666666 
6666666666666666 
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6666666666666666 

6666666666666666 

6666666666666666 

6666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
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66666666666666666666 
66666666666666666666 
66666666666666666666 
66666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
66666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
666666666666666666666666666666666666 
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666666 
66666666 
6 

66 

666 

6666 
66666 
666666 
66666666 


The original code that gave the result starting with 
0e00007e8e80675b2f02e2aae1d27524643e0aa0c5a4a77a29c92a096eeb32e2 is imputed to a SHA-256 
calculator. I find that the one on xorbin.com works the best. Here are some similar outputs based on just 
slight manipulations. 


66 
66 666 
666 6666 
6666 66666 
66666 666666 (71) 
666666 (71) — 
66666666 6666666666 
666666666 p= . 
ae 6666 
66666 
G666 666666 (72) 
66666 66666666 
666666 (72) 6666666666 
66666666 66 
6666666666 666 
66 6666 
666 66666 (73) 
6666 666666 
66666 (73) 66666666 
666666 666666666 
66666666 
666666666 0e00007e8e80675b2f02e2aaeld: 
0484954875d80ec5 109757dc30de211 £5490 
66 
66 66 
666 666 666 
6666 SE6E 6666 
66666 66666 66666 
666666 666666 666666 
66666666 66666666 66666666 
66666666 (72) 66666666 (72) ee (72) 
66 66 
666 666 666 
6666 6666 a 
66666 66666 
66666 pin 666666 
oon 6666666 6666666 (73) 
66666666 666666666 (73) 666666666 
66666666666 (73) 


0d1c356c9df9e31f6088f750fb6154c  930b37ebb33c952eee2a38.abS2ad2a2ad 53c5t 
0795304375b8cc9eb442b3527 f14c2d419d 
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66 


666 
on a 6666 
oe 666 66666 
pas ec66 666666 
666666 66666 6666666 (72) 
666666 (71) 6666666 
66666666 66666666 66 
6666666666 (72) 666666666 
66 es 666 
666 666 6666 
6666 6666 66666 
66666 66666 666666 
666666 666666 (72) 6666666 (73) 
6666666 66666666 
6666666666 (73) 6666666666 666666666 
66 
666 04e2a28bd fcSbbd56617dd2f9da933cld 


O0c88b02da7281a047262909 fd0be9 fel 


66666666 
6666666666 


058667899d9b05a5d 67 cf274a5fc9dfeadcSt 


Of course seeing a bunch of 6’s also demonstrates an important truth: if AI should somehow 
malfunction on a grand scale it’s not hard to see how the consequences would be apocalyptic. When it 
comes to our economy, infrastructure and national security SHA-256 and the entire class of pseudo random 
algorithms should not be used. The reasons the NSA had for creating such a centralized network have are 
understandable, and there are definitely arguments to be made that they may have been beneficial at a time. 
It is now time for society to grow beyond being reliant on them. The sooner the better for in the long term it 
is also completely unsustainable. Please do not get me wrong, I am not saying that the NSA or bitcoin 
miners or users or people who create and use this technology are bad, in fact they are just ordinary people 
like me and you. This is just another textbook example of technology using us, and us not properly using 
technology. 


In fact the over-implementation of such AI demonstrates a lot of psychological truths when to comes 
to the failings of human beings. There is a side of humanity which seems to be obsessed with nothing but 
the creation and subsequent manipulation of systems of hierarchy. Being human we all exhibit these 
tendencies and that could be why it has been so hard for us to learn math in the first place. Some time from 
now, our progeny may view over application of this technology as the modern equivalent of the ancient 
pyramids. When we look at the pyramids today we wonder how so much energy and blood could be put 
into something useless. And yet consider for example that the economic trends happening with bitcoin 
which is based on the SHA-256 algorithm are in fact pushing the real economy to the opposite of where it 
needs to go to create a sustainable future. Bitcoin mining is basically nothing but spent energy to decode an 
algorithm which the NSA already has ciphers for, and the supercomputers to decode. We have gone in 
exactly the opposite direction of where we need to go for instead of creating an incentive to reduce CO2 
emissions we have rather created a strong economic incentive to release CO2. In this case it is not to warm 
our homes, manufacturer goods, or even get around, rather it is for absolutely no sane reason at all. 
Furthermore when the algorithm itself becomes obsolete in the years to come all of the specialized circuits 
and tools used would become useless overnight when they could have been more efficiently programmed to 
actually solve important pertinent problems in our lives. Sounds like a serious case of Mad Math to me. 


History shows us that new inventions and domains are always subject to monopoly. As it stands the 
super computers and AI at the NSA, in a sense, currently have a monopoly on the math being used to 
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encrypt the internet. While this creates temporary stability it certainly has negative consequences. Those 
consequence can be best mitigated by educating the public about the use of this technology and weaning off 
our national security and economy from great dependence on them. All moral issues aside, and there are 
plenty, a big problem problem with AI being used on such a grand scale however is that in the long term it 
is unsustainable. It is only a matter of time before someone else besides the NSA can build a computer 
capable of understanding surpassing the AI used by the super computers at the NSA. For example there 
used to be a time when American made cars were the best. Now the knowledge of building cars is so 
widespread that several foreign car companies have given US car makers a run for their money. Would not 
then the very same thing eventually happen with computers? 


It is not hard to conceive of SHA-256 being reverse engineered in the years to come and the internet 
reaching a point where it needs to be overhauled on a seasonal basis to maintain the hierarchy. In the long 
term the hierarchy is unsustainable. Regardless of one’s view of the moral hazards, today’s era of a two 
tiered system of an open yet secure internet will not be able to last more than another generation or two. 
When the system finally collapses the consequences on our economy and also national security have the 
potential to cause great disruptions. Yet we can mitigate most of the damage by reducing our reliance on 
this form of technology. 


Another problem is that in truth no one really understands the workings of the algorithms being used 
in their entirety. Artificial intelligence is of a different nature than natural intelligence. AI is not living. It 
does not feel nor does it have any real intelligence of its own. It may be influenced by branches of physics 
that we do not understand. And yet we as a society have taken the decision to structure things in a way 
where a simple miscalculation in the algorithm could cause devastating consequences. If the computer is 
destroyed it really remains what it was before: a hunk of metal. Human beings however are not so lucky. 
Think of the 737 air max plane crashes. Something in the autopilot told the planes to point down. In some 
cases the autopilot could be overridden, others however were not so lucky. Think of self driving cars 
crashing into pedestrians and even police cars. If society has come to realize that this technology is not 
suitable for something simple like driving a car, or even more complex like flying an airplane than is it 
logical to continue to allow it to be at the forefront of such a large part of our economy and national 
security? 


What is the solution to these problems? A common theme of The Mad Math Manual is that big 
problems can be solved in simple step by step procedures. Over implementation of AI is certainly as good 
as an example of Mad Math as any. How do we solve this problem? I certainly don’t have the entire answer. 
I don’t think anyone does. What I can say however is that everyone has a part of the answer. 


Applying this technology to different fields would be a start. I think things will naturally move into 
this direction. After all, while this form of technology is over applied in certain areas, it is paradoxically 
completely under applied in others. It’s not so much that this technology has no place in society, rather it is 
being used in the wrong places. Using AI for example to study languages and the relation between them 
could greatly enhance our understanding of the development of languages. It could help us learn languages 
much faster. It could also be used to rediscover important aspects of our cultural history as human beings. If 
for example the common ancestor of many of the world’s languages could be deduced we would learn a lot 
about ourselves from it and not to mention reduce the risk of miscommunication and conflict. How exactly 
language relates to mathematics and psychology would be another extremely important line of research. 
Learning more about how Biology works and relating that to Mathematics via AI could open a new avenue 
for medical treatment. Scientists already know that electronics can damage our DNA. But what if the 
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process could work in reverse? Imagine if the genetic damage of DNA in diseased cells and organs in 
organisms could be healed using some kind of electronic device powered by AI. 


To make such a world possible it is imperative everyone work as best as they can to be educated to 
the best of their ability. One never knows how something that they know will impact the world. Time is not 
to be wasted. One ought to follow one’s conscious and spend more time developing skills. Being a 
productive person who understands current and future trends in technology means unparalleled success and 
prosperity today and in the future. Those with understanding in certain subjects should dedicate a portion of 
their time to share and make their knowledge and expertise more accessible. Self publication is a great way 
to make this happen. 


Math is, now more than ever, a prerequisite for understanding technology and the world. With 
enough practice math becomes easy. I personally always suffered in math class. Everything showed in this 
book is derived from reasoned examples, not formulas. It is possible to learn it all with even a minimal time 
commitment. In reality it is not more complicated than any basic everyday task. I think that there is no such 
thing as being a genius but rather hard work, focus, empathy, temperance, and discipline always leads to 
successful outcomes that can be misunderstood as genius. 


By being able to solve such large problems one will eventually find the math problems that they are 
faced with to be easier. The hope is for one to see their calculator, computer, the internet, and even AI as 
something basic and not magical. Just as our current generation enjoys wealth on a scale unimaginable just 
a hundred years ago so too does the future but on a scale even more grand. An uneducated population in 
today’s world is likely to be paranoid and unregenerate. Being lazy in the moment will stress one out 
immensely in the future. Moreover, being so over reliant on AI is a form of sloth and laziness. Being 
educated means having an open mind to challenge ones understanding and perception to always learn more 
about the world. It means pursuing knowledge to its limit, and then pushing the limit further. Paradoxically 
it also means knowing that limits do exist. I urge everyone to work their best to overcome the temptation to 
be lazy. Our society is Democratic and open enough to allow one to chart their own course. That doesn't 
mean that our society makes it easy or encourages it, it simply means that with enough effort and dedication 
One can not only decide where to start but also have the freedom and means to plan a way to stay the 
course. 


Omicron and 57 Mutations 


“ if AI should somehow malfunction on a grand scale it’s not hard to see how the consequences would be 
apocalyptic. When it comes to our economy, infrastructure and national security SHA-256 and the entire 
class of pseudo random algorithms should not be used.” 

I had been working on the Manual for a few months and had just finished the previous section what I 
thought was to be almost the entire book when almost like clockwork the Omicron variant appeared. I was 
very surprised to find that omicron variant had 57 main mutations from the original virus. 


Looking back on the last section 


The output with the final (6) in brackets was: 
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57a8141e6831e84996f615176a6d66f5060ed09e06be7493743f43e1481adfaf 

while the output without the final 6 was: 
57ba81a06b336033f1da709211a7d6f30ce7667b711472f672b23f0db1d65c8d 

Leaving the original code in tact and removing simply one 6 from the base of the 30" triangle also gave 


5767ea4ac6f860387ee5429c3f87cflabbbfd9e247c698c8ed8f84a3ef885ab3 
It almost seemed like too big of a coincidence to over look. 


To me personally this seemed like evidence of the virus mutating in a way that was capable of being very 
artificially modeled. Basically the number 57 is important in computer science and mathematics because of 
its relation to Euler's constant. Euler’s constant by the way is .5772...To my mind, this type of numerical 
data and evidence makes a man made origin via a lab accident much more likely of an explanation than a 
naturally occurring virus from a seafood market. 


There is of course so many more things that could be said. The pandemic has been a great tragedy and I do 
not take it lightly when I propose to have findings that support the hypothesis of a man made origin. 


It’s important that the reader understand that I have studied these numerical identities years before covid-19 
originating let alone the omicron variant evolving. 


I had realized many years earlier the intrinsic importance of this technology and how it was bound to be 
misapplied. 


It seemed to be very obvious that this kind of mathematics was being actively used in biology. The 
chromosomes of the zebra fish and the gene that they coded for was a great example. 


As for why the exact number 57, of course it is possible it’s just a coincidence yet I'm more convinced that 
there is an interplay between the immune system of the host and the virus that is somehow being indirectly 
modeled by the AI. That could plausibly explain that When the covid virus was exposed to the immune 
system overtime it produced omicron variant with exactly 57 mutations. 


There must be some kind of genetic similarity or overlap between the genes being expressed in different 
biological systems. 


In the last section I believe that I already demonstrated The waw or 666 codes relationship to Zebrafish. If 
the 666 code has a relationship with the covid virus that would be very important not to overlook and also 
highly suspicious. 


From a scientific perspectives the questions I found myself asking are How does the cxp]4a relate the 
immunity? How does the very evolution of genes relate to pure mathematics and how one could better 
understand the similarity between them to deploy diverse and predictive models between things that are 
usually considered too different to even study together. 


Of course while I also kept an open mind to all of the aforementioned facts simply being coincidences. 
From a personal perspective I was regardless very disturbed by the similarity, it seemed to be irrefutable 
proof that some kind of human error was made. I had already had my suspicions about that, but in this case 
the nature of the code itself coupled with the timing of the coincidence was very discomforting. 
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BOOK TWO 


Generally when people learn about math and science they are usually not satisfied by the answer that their 
teacher has to give on why nature settled on a certain constant or equation. It’s so mind boggling to me how 
people in the domain of science fail to acknowledge the relatedness of many physical constants as well as 
the logic behind some of the greatest discoveries and in effect are missing out on a lot of the beauty of 
science. 


To simply memorize numbers and values or to refer to them in tables throughout ones entire life, through 
out generations, is no way to do science. It might take a long time to thoroughly understand the basis for 
one constant, equation, relation or another, yet this is the type of learning best suited for both passive and 
active study over many and many years. That the would be learner ought to realize that there is such a way, 
that this knowledge was applicable to almost every field in some way and didn't need to be left only to 
theoretical physicists for example.. 


The Integral 


Very seldom is the integral thought of being related to something like self reproducing algorithms and AI. 
Actually in the next section I am going to try to demonstrate that the integral itself is related to science on a 
more fundamental level than is often appreciated. 


I remember back in college that a similar image was put on the cover of my calculus book. The reason for 
that is because the symbol used for integration looks the same. 


And yet the mathematics behind why the same shape appears was curiously never explained throughout the 
entire book. As a result it became kind of a subconscious question that I had ever since I used the textbook 
for two semesters while studying math back in college. 
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In string instrument terminology are called f-holes and the reason why they are all the same shape is 
because that is the way to maximize the output of sound and vibrations coming out of the instrument. In 
mathematics however this is termed a Euler spiral. 


In fact it was recently proved mathematically that a Euler spiral is the most efficient way to project a 3-d 
sphere in two dimensions. There is a lot over overlap because mathematically the Euler spiral has to do with 
projecting a higher dimension into a lower dimension, while in the case of the shape of the f-holes the 
function is almost reversed where sound is being projected into a higher dimension. 


Mathematically this symbol is used for integration because it represents a change in dimensionality. taking 
all of the parts of a sphere and laying them flat in two dimensions by putting the parts in this way is a good 
example of what integration is which often involves taking the pieces of a function from one dimension of 
time into another. 

It was not the first time there was an overlap between my studies and music theory. For example in music 
theory octaves are how notes are organized on a set of paper (a set of 8 notes). It reminded me of octets 
(orbitals filled with 8 electrons) 


So far most of the math in this book has been concerned with integer mathematics. When introducing 
integration it is much easier to integrate over an interval of integers and just take and multiply the half 
points as an average to get the answer. For one who is unfamiliar with this process it is much easier to 
understand via demonstration. In the cases of simple intervals the entire integration procedure can be 
skipped and the integral evaluated in this way. 


Usually integration is demonstrated as the relationship between rates of change of a curve or function. Yet if 
one views integration in a different light and integrates over simple integer intervals one in fact achieves a 
very interesting result by integrating in this way. 


First of all in order to evaluate these integrals all one has to do is multiply the half points. 


Calculating these is much easier than they look. Because the integral is on a fixed interval equal to 1, the 
same pattern always holds for evaluating it. One could do the integration and I have shown how to do that, 
or they can simply apply the half-point rule to the integral and evaluate it that way. In this example that 
would mean (.5)(1.5)(2.5)(3.5)=6.5625 


We live in a 3 dimensional world plus time to give 4 dimensions. This could explain the representation of 
the 4 integrals in the calculation of the G constant which I came up with. As for why 11 and why.11 bar is 
added and 104-11 is multiplied I think that that has to do with the importance of the powers of 111 in 
relation to the alpha constant. Usually the Alpha constant is not something that is thought of in relation to 
gravity. However squaring 4 and 11 adding the sum and then taking the inverse gives a very close 
approximation of the alpha constant (1/137) 


442+11A2=137 
It also gives us the golden angle 137 degrees, the first 3 digits in the integer representation of pi and much 


more 
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I found it very interesting that evaluating 4 integrals on and with the same interval of 1 and adding 11 bar 
(repeating 11s) and multiplying by 104-11 gives almost the exact same value as the G constant. Also that 
squaring 4 and 11 gave 137 which is also very important in math and science validated the idea that this 
was not a coincidence as I went further into my thought experiment. 


F=Force 


m1=Mass of first object 
Mm, ms m2=Mass of second object 
F = (. ——————__ r= Distance between objects 
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In my experience one of the things most difficult to grasp were the concept of pi, quantization and the speed 
of light. The reason these are so frustrating is because they are so interesting and should be so simple but 
actually are pretty difficult for most people to understand. For example we all see light and shapes, 
experience changes in states and energy. Actually there is a way to “get” a relation of all three 
simultaneously and even for the G constant along the way. To make things even better by the end of this 
integration journey we would have reinforced what we learned by deriving the weight for protons neutrons 
and electrons. 


I think the integral is the best place to start because it reinforces the idea that there is in fact a logic behind 
the universe I want to show how the mathematics of it all actually relates to the working of the universe. 


And yet at this stage the tools have not yet been developed to make this possible. Fortunately there is a way 
to change this. Just as how the power rule helped us derive the formulas and relations needed for systems of 
equations, and how factorization tables allowed us to program the relations for a calculator, there is another 
type of procedure which we can do to further advance our understanding. This technique is called 
Integration. I don’t want to get too much into detail about this because this is not a Calculus book per say. 
Still there is a way to introduce it simply effectively, and elegantly to show the relationship between C (the 
speed of light) H (the Planck constant) and Pi. Even more interestingly is that one the way to this value 
added bonus is even finding a way to get the value for the G along with other physical constants such as the 
constant for Josephson (inverse electromagnetic flux), the Rydberg constant, the Planck constant and speed 


of light ic ) along the way. 


Earlier in the text the golden angle was mentioned and how it had an angle of 137 degrees. 

Actually After deriving the G constant the number 137 or the integers that compose it appear when deriving 
the Rydberg constant, Josephson Constant, and the mass for the electron. Therefore I wanted to share some 
important values with 137 before moving forward in the integration. First it’s important to note that we 
have already done some of the math for nature’s most important dimensionless constant: the alpha constant. 
442+1142=137 

The Alpha (The Fine structure) constant-1/137 

111143=1371330631 

1111143=137170096031 


The alpha constant gives many interpretations but a central one was from that which it received it name...” 
when extending the Bohr model of the atom alpha quantified the gap in the fine structure of the spectral 
lines of the hydrogen atom. This is most interesting because Hydrogen only has one valence electron. When 
thinking in Chemistry usually the number one is associated strongly with the Hydrogen atom. Therefore I 
found that for integer 1 mathematics to hint at the alpha constant in such a way to be profound 


Another fact was the reoccurring motif of 137 in many different ways. 

The golden angle is 137= the golden angle is one of the angles produced by breaking a circle, well imagine 
if it was perfectly symmetrical. 

Consider the well known fact that if one uses two radii to perfectly divide a circle according to the golden 
ratio yields angles of approx 137 degrees (the golden angle) and 222.2 degrees. 


Plants utilize this mathematical quality as it is an observable scientific fact that the vast majority of 
plants produce new buds at exactly 137 degrees from their predecessor. 
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This value it seems is ever present in unexpected places across a variety of fields. 
One of the best examples in physics is the mass ration between the neutron-proton. 
The mass-ratio between the neutron-proton is 1.00137. 


This value is present even in comparative linguistics. 

For example consider the symmetry found in a side by side comparison with Arabic and western numerals 
I personally always wondered about the cause of this pattern and coincidence perhaps a good explanation 
which was that both of the systems must have had an inspiration in the plotted shapes of the orbits of 
planets in relation to one another. 


Notice how the main lines of 
symmetry land on 1 37 9. 
What is the possible basis of 
this? 


Since Earth rotates almost twice as fast around the sun compared to mars, plotting Mars’ vs Earths’ 
rotation produces a modular system with a ratio of 1.88 producing almost a perfect cardioid 


Mars is the fourth planet from the sun. Comparing its orbit to Earths’ produces a slightly slanted 
cardioid shape. The very interesting detail I noticed was that the Arabic numeral for the number four 


(€= 4 )shared the exact near shape of the plotted orbit for the fourth planet from the sun Mars 


perfect cardioid vs the cardioid produced by plotting Earth vs 
Mars orbit vs the Arabic numeral € 
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It would make logical sense to use the shape produced by plotting the orbit of Mars the fourth planet vs 
Earth as a means to represent the number 4 (€= 4 ). In the West however the days of the week were 


assigned to the planets and moon a trait not shared in the Arabic system. The third day of the week Tuesday 
is named after Mars (one example from the Romance languages is Mardi or Tuesday in French). Thus it 
made sense to assign this shape to the value 3 rather than the value 4. Still even though the resemblance in 
shape could be coincidence I thought it was very interesting how the the main points of symmetry between 
the two systems landed nicely on the values for 1, 3 and 7 


Another interesting fact having to do with these numbers is the integer, and continued fraction 
representation of pi using fractions starting with 1 3 and 7 


] 
3+ 


t+ 
15+ 


Another thing to keep in mind is the golden angle 137 degrees 
at+b/a=a/b 
137 in the waw code 


Looking back briefly on SHA-256 If the reader recalls the main manipulation of the code was to remove 
one character at the end of the 73 mini triangles. These triangles had a total character count of 2774 


274/2=137 
73x137=10001 Fermat's first generalized composite number. 10001 relates to pi in a unique way involving 
Ramanujan's largest prime and a prime number that occurs in a pattern of exponentiation based on some of 


the pervious formulas that were presented. This is explored in more detail later towards the end of book 
two. 
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The number 137 in Newton’s Principia 
In fact the number is so important even Newton used calculus to calculate it centuries ago. 


7.0999380 
6.6664038 + 


13.7663418 


I do not read any Latin and interestingly this calculation was missing from the english translated edition of 
Newtons Principia so I have little idea what it’s about. The number 666 would have had interesting 
implications for Newton and I'm sure he would have mentioned them. Especially since the year of most of 
his findings was 1666. Also Newton was very religious and 666 is the number of the beast mentioned in the 
bible. 

While I do not read Latin interestingly it was the Arabic abjad that helped me better decipher this 
relationship. Specifically the mathematical relationship having to do with the the first letter of the alphabet 
is a number (Aleph) 1000 but also given the abjad 1. 


Alpha means aleph in Arabic. Because 137 was related to the alpha constant I thought that would be a good 
place to start. 


There's an interesting way to work this relation into 1000 in one into a kind of equation. 
13.7root(1000/1.37)=1.6180744 (a close approximation of the golden ratio) 


The golden ratio reminded me of the fact that if one uses two radii to divide a circle according to the golden 
ratio yields angles of approx 137(the golden angle) and 222.2 


1000/1.37=729.92700729927 

729 largest 3 digit number that is a perfect cube. 

Now 222.2x3 would give 6666 a string of 4 six's which is found in Newtons calculation. 

Basically knowing some central values in math and physics allow one to understand that newton was using 


calculus to solve complicated geometry problems. 


After deriving the G constant continuing on in the integration the numbers 137 occur twice 


171 


The Rydberg Constant 


Reo = Rydberg constant 


4 Me =rest mass of the electron 
Mee 
— € =elementary charge 
CO 
R62 h? Cc £0 = permittivity of free space 
0 h Planck constant 
C =speed of light in vacuum 


If we continue on in our integration experiment and multiply by 13/7 while increasing the interval, or by 
increasing the number of integrals and multiplying by 2x13/7, we get an approximation of another very 
important physical constant the Rydberg constant. For those wishing to practice integration this is a good 
opportunity and I have included each step. Yet the same exact values are computed by simply multiplying 
the midpoints of each integral. Thus there is technically no need to evaluate any integrals. 


Why this is the case has to do with geometry. As shown before the numbers 1,3,7 are the first three and thus 
most important terms in representing pi using integers and fractions. It also has to do with the golden angle 
and its application to science. 


The Rydberg constant is a physical constant used in spectroscopy and atom physics relating the 
electromagnetic spectra of an atom. 


The Rydberg constant has a value of 10973731.568 
I thought it was interesting that if value obtained on the next page 109.6875 was added to by .05 and then 
multiped by 1045 it would yield 10973750 which was very close to 10973731.568 (99.99983% accuracy). 


That 5 should be both the magnitude and corrective addition is interesting because this integration 
contained exactly five integrals. 
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The Josephson Constant/Inverse Magnetic Flux 


1/®=Kj The inverse of the magnetic flux is known as the Josephson constant. The magnetic flux quantum is 
used in calculations involving super conductors and is the same for every super conductor. 


The mathematical relationship for the Josephson constant or the inverse magnetic flux was most interesting 
in that it contained almost exactly the same exact number as total characters in the 666 waw code. The 666 


code has 13846 total characters while the 6 integrals are multiplied by 137/46. 


It was almost as if the code was reproducing or rather inducing some aspect of the original super 
computer’s programming when SHA256 was invented on NSA super computers. 


That I thought was very interesting because the 666 code was composed of all 6s and the integral 
expression also had 6 total integrals and a near-perfect multiple only requiring one or two slight 
manipulation of the same exact total character count . 

Also note that if one changes the interval and starts at 1 then this becomes a 5 integral expression with a 


multiple of 137/92. I thought this was interesting because it had so many of the numbers used in the 
divisors in the very accurate expression of pi shown a few pages earlier.. 


Multiplying the answer for the integral SSSSSS137/46tuwxyzdv 483.7347147 by a factor of 10%12 gives us 
an answer which is very close to the actual Josephson constant or inverse magnetic flux constant. 


1/O=Kj=2e/h=483. 597 8484x10412 
483. 734 7147x1012 


Also notice that the difference between the two numbers themselves give us the important number 137 
again 


483.597-483.783=.137 


.137/483.597 
.0283 percent error 


99.9717 % accurate with change of magnitude. 
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Looking back on the waw code as well it’s easy to see how in this code 13846 — 137/46 could be 
represented differently and still retain a similar expression. 
Josephson Constant=Kj=2e/h=483 597.8484 x1049 


Planck’s Constant and the Speed of light jc 
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Continuing on in the integration having 8 integrals and a multiple of 4 gave a good approximate value for 
he 

c is the speed of light, it is widely known as the constant that appears in the famous equation E=mc/2 

h which is known as Planck's constant relates energy to frequency in Hertz.. E=h f. Over time however as 
physics advanced and quantum mechanics matured scientists realized it was more useful practically to 
express energy in terms of angular frequency w=2pif basically the unit circle is used which is why one 
divided h by 2 pi to yield h. h/2pi=h 


31672.26563x104-30 gives a good approximation of /ic only that the magnitude in the product of the 
integration is off by 104-30 
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the actual value is 31615.2677x10/-30 Joules Per Meter or 3.16152677 x10/4-26 Joules per Meter 


notice that while the value is slightly off all of the same integers are used. 
Compare:316722656 
316152677 


Percent error: (316722656-316152677)/316152677x100= 
.1562% error 99.844% accurate 


That a multiple of 104-30 would need to be multiplied by the integral at the end was interesting because the 
next integrals later in the integration series needed to be multiplied by 104-40 


The value gotten via this integration is also very similar to the square root of 10 except for a change in magnitude. 
3.16227766 
31672.2656 


It is also similar to one of the special numbers with expandable properties discussed earlier in the text 31625 


As mentioned earlier expanding this number three times removing the one and then taking the difference before and 
after removing the one gives the value for the famous constant of the speed of light c used in the famous equation 
e=mc/2. 


333166625-33366625=299799934 
299799934-299792458(actual value of c)=7476 
7476/299792458x100=.002493725 % error 
99.9975% Accuracy. 


31615.2677x104-30 Joules Per Meter= hc/2pi 
299792458=c 


Notice the very special property of the equation, the function in a sense being able to regenerate itself. As explained 
before h/2pi is known as h-bar h and it is used to apply Planck's constant in three dimensional space. Multiplying c by 
this number gives a number which if the magnitude is changed by a factor of three and a simple difference of 10 
taken then 31625 the number is derived and this number in turn can be used to re-derive the speed of light which was 
the original number that we started with. Multiplying by hbar / or h/2pi repeats the cycle. 


It’s a very subtle salient point. To my estimation the numerical evidence shows or rather is a manifestation of the 
wave-particle duality of light. 

Also it’s good circumstantial proof of the previous assertion I made of there being no such thing as a true A 
affecting B relationship and that in some way B will end up affecting A. 


That the numbers 333166625 and 33366625 are both used to derive the c ,speed of light, constant and both 
contain the string 666 was also very interesting. In my mind it symbolized the relationship between light and 
darkness in the sense that light always triumphs over darkness and that this is a numerical analogy for this 
simultaneously physical and both metaphysical relationship 
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The value of the mass for neutrons, protons 

Continuing in the integration but adding 16 integrals and then evaluating them like the previous ones using the 
half way point procedure to calculate it faster since we are integrating over an integer interval that changes by or 
with an interval of just 1. Also remember that electronic orbitals can fit 8 electrons. 


(.5)(1.5)(2.5)(3.5)(4.5)(5.5)(6.5)(7.5)(8.5)(9.5)(10.5)(11.5)(12.5)(13.5)(14.5)(15.5)(1/2)((8x35+6)/(8x3+1))= 
approx Mass of a Neutron (kg) =1.674897833 x 104-27 kg 
Actual mass of a neutron =1.6749286 x 10-27 kg 


99.998% accuracy 


(.5)(1.5)(2.5)(3.5)(4.5)(5.5)(6.5)(7.5)(8.5)(9.5)(10.5)(11.5)(12.5)(13.5)(14.5)(15.5)(1/2)((8x356+8)/(8x31+2))= 
approx Mass of a Proton (kg) =1.67255531920449 x 104-27 kg 
Actual mass of a Proton (kg) = 1.67262192369 x 104-27 kg 


99.996% accuracy 


Neutron-proton mass ratio is 1.00137 (the numbers in this expression can be used to derive the mass 
of the electron) 

This very simple shift between figuring the mass of a neutron vs proton as well as the way the values 
changed was very reminiscent of an octet being filled with electrons in chemistry. In fact that in part with 
the proton-electron mass ratio of 1836 was the basis for the idea of this expression. That for example that 
8x35+6 should merge to become 356 and 8x3+1 to become 8x31. That the integers added change in a 
constant away around a pattern of 8, basically the change in the formulas or the difference between them 
reminded me of some parallel physical processes. A very highly interesting consequence of this model is the 
existence of a process where protons posing as neutrons and vice versa or a process by which they can be 
switched. 

Also notice how the integers use coincide nicely to the mass ratio of the proton-election being 
approximately 1836. 


CL 
nt 


- “ Another thing which I 
found highly interesting in these integral expressions which I ieouuned to approximate and unify the masses 
of the neutron and proton with the physical constants derived earlier via the same integration process had 
some nice parallels to certain numerical facts about earth. Being accustomed to reading data both left to 
right and right to left, and eventually right to center, center to left, etc, 356 doesn’t look so different than 
365. The number 40 was of interest as well. The earth has a radius of approximately 40,000km and a year of 
approximately 365 days. Also adding 356+8 gives 364 just one shy of 365. The reason I found this so 
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interesting is because on the grand scheme of things, when it comes to size of the multiverse at least, earth 
is as insignificant as a proton or neutron. 


Figuring the Mass of the Electron. 


(a3, *)= CgpaKiO I~ Mos Hei 


One of the things that almost everyone fails to realize when looking at the mass of the electron is how the 
magnitude of the mass is actually directly related to the numbers used in deriving a relation for the mass. 


Whats more the very numbers themselves can be derived from the first six digits of the ratio of mass 
between the neutron and proton 


neutron-proton mass ratio was 1.00137 
7+13+14+11=32 


13x7+(1/11)x104-32=1002/11x10/-32the mass of the electron in kg to 99.9968% accuracy 


For the approximate mass of an electron no integrals were needed, just the ratio between the final integrals 
which I came up with for the mass of the neutron and proton. This is why there is importance between the 
mass ratio of the proton-election being approximately 1836. 


Also the mass ratio between the neutron and proton itself was used in the factoring for a very near exact 
weight of the electron 13, 7, 1/11 the value of the mass of an electron were very similar to the integral 
used in deriving the Rydberg constant as well as the Josephson constant as well as the continued fraction 
for pi. This hints at some kind of relationship between the very mass of the electron and the value of these 
physical and mathematical constants. 


BY 2s evnret SAIN 1 sry 


The Josephson Constant 
The Rydberg Constant 


3+ 
7+ 


first part of the continued fraction for pi 
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Thus the formula for the approximate mass of an electron : 13x7+(1/11)x10-32 
7+13+1+11=32 


Comes directly from the numbers in the ratio between the mass of the neutron and proton 1.00137 and 
ironically the numbers used to figure the mass of the proton and neutron nicely reflect the 1836 ratio of the 
+ proton and the — electron. 


Thus the numerical evidence suggests that the electron arose out of a relationship between the neutron and 
proton or rather influences the relationship between them. It seems to suggest that without a neutral particle 
charged particles would be impossible. Also comparing the mathematical expression between the integral of 
a neutron to proton it seems like the neutron gains something to become a proton based on the fact that the 
mathematical expression for proton contains all of the same integers as that of the neutron (as well as 
combining nicely in both the numerator and denominator). The thing is though is that neutrons weigh more 
than protons. Thus if the neutron is gaining something to become a proton than why is it weighing less after 
it becomes a proton? 


Perhaps neutrons must gain anti-matter to become protons. Perhaps all of the charge interactions which 
occur in fundamental particles occurs due to interactions between matter and anti matter. 


Also notice that the mass is expressed in kilograms. There are 1000 grams in one kilogram. Again kg is SI 
(standard international) notation and it is not based on an arbitrary distinction. In the case of grams the 
original definition has to do with the absolute weight of a volume of water equal to 1 cm3. Previously in 
the manual I discussed how the meter is not an arbitrary measure as one would assume and has to do with 
the size of the earth and its ability to maintain life. Since water is so essential to life it makes sense to define 
mass based on such a definition as the original definition of the gram. 


This takes us to the end of the integration journey, and to very high level stuff. 

To be able to hypothesize on such a level was brilliant and it made me super grateful for my own personal 
position in the scientific timeline... Indeed we all are living at a great time of discovery and seldom realize 
it. Also the universe seems to just lend itself to nice numerical patterns. Again people may think.. it’s 
random when a constant has a particular value, or even when people discover stuff, but the nature of 
discovery or even value, in relation to time are actually some of the best for demonstrating relations in 
knowledge that may or may not be uncovered... there are many reasons for everything and this is actually a 
beautiful thing that allows progress to be possible.. it is something that should be embraced even if it feels 
to be a foreign way of thinking at first.. overtime it really takes hold and becomes one’s natural way of 
thinking.. 


A lot of would be learners are discouraged because they feel that tech and science has advanced so far and 
that they are hopelessly behind. And yet the thing about science is that it is so broad and that there are so 
many things to think about that if one applies themselves with a fair amount of effort then they will in fact 
eventually come up with a new way of thinking about things that is superior to the previous modes of 
thinking in some particular domain. 


and yet the more one is convinced of this being the most they can learn or the so called last piece of 
knowledge Ironically the more of the character of the so called “first time” they aggregate around them,, 
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until the pitfall occurs again.. until it seems to the observer like there is some kind of extreme exponential 
growth in knowledge when to the actual learner or learned it seems to be a simple matter of left-right.. And 
that ironically it takes energy to remember the feelings and motivations one had during previous pitfalls. 


Too often pitfalls and negative experiences are simply forgotten and not learned from. There is a very real 
tendency to try to purge memories of having a rough time doing any particular thing. 


And yet if a record was made so much more could have been learned or gleaned in the future.. 


It's best instead to try and find piecemeal solution so that problems can be gradually solved as a function of 
time intermittently rather than all at once and yet ironically this sort of attitude will lead to the greatest 
increase of success. 


That much about the universe can be learned in this way is something that modern science has confirmed 
greatly. If the relationship between fields and the contours of the limits of ones knowledge is properly 
colored then they can have an inkling and even good understanding of how things that have not been 
necessary explained so well or do not easily lend themselves to explanation work and function. 


It has been necessary to shift mediums, rely on reverse engineered patterns on AI, take on different 
perspectives from many angles. In a sense the code relied on an antiquated system created at a time with 
limited scientific knowledge to create a type of mathematical relations to try and prod and explain a system 
made in modern times. And also ironically to even achieve an educational result superior to the norm in 
modern times...... 


And yet what exactly does one mean by “limited scientific knowledge” from the evolutionary point of view 
... the kind of being that man was two thousand years ago when the Arabic abjad was developed is not 
different than today. All of these relations are known on an unconscious level.. The result is interesting... 
yet this explanation is simply lacking to explain today's technology. And yet where to approach the 
problem? 


It is possible to realize these relations on a more conscious level. In striving to understand the computer we 
are in fact understanding more about ourselves.. 


It is possible to take the skills learned thus far and gain a working knowledge of a complete system of 
organizing the physical knowledge and the working of the universe itself.. 


Regardless there is just so much information I have found it increasingly challenging to try and put 
everything together in a chronological way. 


I hope that the manual will give you more insight into this problem... 
A consistent way to derive, understand, and visualize things like the force of gravity, the value of the G 


constant to the weight of natures most fundamental particles with some of natures most fundamental 
electromagnetic constants the speed of light and Planck's constant in between. 
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The Spacetime Vacuum Constant 


Ry ~~ SR Qu 2 Agu —- oP 


square-root(11.111111) + (1/100) cube-root(11.11111)=lambda A 


1 
/11.1111111 + | ——]V11.1111111 =A 
100 


Some twenty pages Earlier in the manual I demonstrated how the alpha constant is related to ones 
mathematically. 


The Alpha (The Fine structure) constant * 1/137 


111143=1371330631 
1111143=137170096031 


In fact the spacetime vacuum constant which is designated by lambda has a very strong relationship with 
integer ones but in what it seems like the opposite direction. 


square-root(11.111111) + (1/100) cube-root(11.11111)*lambda A=3.35 GeV/m‘3 


This was very interesting to me having studied so much chemistry I could not help but make the connection 
that spacetime itself must have some sort of connection to fusion reactions involving Hydrogen. 


Numerical Patterns In hc 


Before moving on I wanted to share some interesting numerical patterns in hc, the speed of light multiplied 
by Planck's constant. 


The value for hc is 1.98644586x10-25 


I thought this was very interesting I mean 6+4+4+5=19 and the expression starts with it. 
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198644586 there was a beautiful kind of symmetry of this number 
as for the exponential 104-25 part of the value that can be derived from the actual integers used. 


198644586 
because of the symmetry the 8 and 6 are added separately 8+6+8+6=28 


add the remaining integers 1+9+4+4+5=23 
the average of 23 and 28 is 25. 


Heegner Numbers 
When learning something new I urge the reader to look past the name and focus more on the concept. In 
this case what one refers to as Heegner numbers are a set of numbers that are incredibly important in 
mathematics. 
n\2+n+41 Eulers famous prime generating formula. 
163=41x4-1 
What is a Heegner number? 
A Heegner number is a prime number that cannot be factorized more than one unique way using a modified 


number system. 


There are nine total Heegner numbers, 1, 2, 3, 7, 11, 19, 43, 67, and 163. 


FA IA, 3, 4 FN, 4, 93, 08 
rics 


For example 5 is not a Heegner number because one can factor it using more a set of more than one prime. 


LIFE] =0 oLJ-5, G2 Qe3=C 1 )(1-S=5) 


For example 2 and 3 are primes and in the Z-5 system (1+root-5) and (1-root-5) are prime as well and so 
therefore 5 is not a Heegner number 


To be honest the process of what makes a Heegner number is something which I myself find incredibly 
boring. Still the Heegner numbers are very important to math especially the mathematical super constant 


pl 
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For the sake of the understanding this text one need only know the brief outline mentioned here, that there 
are nine Heegner numbers and that 163 is the largest. 


Pi and the Imaginary Numbers 


While it’s impossible to include every subject there has been one very important one completely missing 
from the book. That is the imaginary coefficient i, in this topic I wanted to explore i in a different way 
rather than as a means to solve for roots or its other usual usages 


This is a highly conjectural subject. Still I wanted to introduce a branch of mathematics that so far has been 
missing from the book. That of imaginary numbers. 


When talking of pi usually this formula comes up: 688/219*Pi(approximation) 


2x688+219+6+8+8+2+1+9=1629... Nine total terms add 1 (+1) and one gets 1630 divide by 10 and one 
gets 163. 


This is a simple way of demonstrating the deep connections that the Heegner numbers as well as the 
imaginary operation has with pi. 


There is actually a way to tie pi into the imaginary operation which I came across coincidentally. 
Ramanujan did something similar to this when he figured his famous constant using 


Ti+) 163 = 262537412640768743.999999999999250072597198185688879353856337 


e 


And yet it seems very important to try and give a more of a concrete definition of the imaginary. And yet to 
do so to me at least seems counter intuitive. The reason is because integers themselves are imaginary. The 
reason for this is super complex and also super simple, one might be tempted to say that no two things can 
be exactly the same, and while that's technically true on a macro level it breaks down on a micro level 
however. 


The relationship ratios between primes can be substituted between one another... but never actually be 
another Ramanujan constant principle... numbers can substitute but never be.... I feel like this is something 
that can make a computer more useful.. Machine learning is perhaps something akin to zeroing in on 
relations such as these which converge in such a way but not be obvious. 


A better reason has to do with how one view cause and effect. Presently for example, it is widely thought 
and even presumed common sense that it’s possible to influence anything or possible for anything to be 
influenced (whether in the past or future) in a linear one-sided way. Actually it turns out that no matter how 
much of an influence A might have over B, B will always in turn have some influence over A. If one is 
familiar with Physics it almost is like the normal force, but not directly equal and of way less weight, yet 
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influence still does occur. This can occur with very dramatic interpretations and superstitions and work yet 
it is better thought of as a force in the scientific sense. 


Finding and understanding these pockets of influence is important. After all, it’s not solely a question of the 
weight of ones influence but rather when that weight is applied. 


The same is true when it comes to math and science. Breaking down and understanding integer 


mathematics as well as imaginary operations is a great entryway into better understanding science, 
especially physics, chemistry and biology. 


Taking the approximation of 688/219 and working it further using my calculator and later 
wolframalpha.com I was able to get a fraction which provides accuracy to 17 digits. 


(516006593352 12354163/16425000000000000000)- 


698/214 ~ JT 
688/14 + é GIA4/4 ohooopoo) +( 6374 /Gsagoogpoys< 


Was 1600659 335212 354163 
35210" = ras OUOTSOT sande e 


688/2 19+36127/900000000+6379/6000000000000- 
241/250000000000000=(51600659335212354163/16425000000000000000) 


(516006593352 12354163/16425000000000000000)-(688/219)-(36127/900000000)- 
(6379/6000000000000)= 

-(241/25000000000000000) 
pi-(51600659335212354163/16425000000000000000)=--1.347038553605078630*104(-17) 
pi-(688/219)-(36127/900000000)-(6379/6000000000000) 

9.64x10417 


notice 16425000000000000000 relation to the Basel sum (1.6449 etc) 
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notice how 163 is at the end of the numerator.. notice 164 at the start of the denominator and 516 is read 
165 if read from center right back to left... Another interesting relation is the first Carmichael number 
which is 561. 


Now adding up all of the integers in the expression also give an interesting result. 


51600659335212354163/16425000000000000000 


54+14+6+6454943+34+542414+24345+4+1+64+3+1+6+44+2+5=88 
There are 70 on the numerator and 18 on the denominator. 


In mathematics there are a total of 88 narcissistic numbers. 
A topic not usually thought related is that of narcissistic numbers. 


A narcissistic number is a number that if each digit is taken to the power of the original numbers number of 
digits sums up to the same number. 
For example 153 
1A3=1 
5A3=125 
3A3=27 
14+125+27=153 
In the same way 8208 is a narcissistic number 
8208 
8444+244+0A4+84=4096+ 16+0+4096=8208 
Looking back on the numerator for the pi expression. Interestingly if this number is factored it gives a 
composite prime with 41 
51600659335212354163=41x1258552666712496443 
1258552666712496443 is an interesting number in itself. Notice how 12585526667 
12496443 
Notice how each of the numbers preceding it are related by a single positive or negative integer (+-1) 


In case you are not familiar 41 is very interesting as well. 


ULAM SPIRAL 
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41 the biggest number that we can pit in the original formula that give s series of prime but 41 is the biggest 
one that gives the series of all prime numbers.... 


ps 
| 
ia 
Lil 
ie 
“e 
= 


Elg 
capa 


A1 is the largest number that can give us primes. The sequence continues for n=40. 


looking back on the fraction for pi 
notice that the 163 is reappearing in different forms 


164 and a hidden 165... The circular nature of pi is showing forth even in its integer presentation... 


A Thought Experiment In Relativity 


One of the things that relativity proves the best is that small objects around us actually contain enormous 
mind-boggling amounts of energy. The weight of a piece of paper contains enough energy to boil away the 
water of approximately 546 Olympic size pools starting from as cold as they cold be without being frozen 
with the energy contained in this single piece of paper. Using E=MC“2 this is calculated below.. 


E=MC? 
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Well if that 


1ml water by 1 degree C = 4.84 Joules 

4840 Joules to heat 1L of water by 1 degree C 

Amusing the water was as cold as it could be without being appreciatively frozen, it would take 
Energy it would take 

100-32=68 

68(degrees C) x 4.84(Joules)x1000= 


329120 Joules per L 


Energy in one piece of paper/ 
=(1/200)x29979245842 

5g=typical weight of piece of paper. 
4.494x10‘14 joules per piece of paper 


This means we could boil 


4.494x10414 joules per piece of paper/329120 Joules per L 
1,365,391,314 Ls of water. 
Considering an Olympic size pool holds 2,500,000 Ls of water 


We could boil away the water of approximately 546 Olympic size pools starting from as cold as they cold 
be without being frozen with the energy contained in this single piece of paper. 


What about displaying the image electronically? 


The device I am using know uses about 50 watts or 50 joules per second. That would make each picture 
about 500 joules of energy if it takes me 10 seconds to look at it which should be plenty of time. 


This would mean that in this case the paper weighted 1x10‘15 less than before. So this time the image 
would weigh 4x10/-15 or 4x10/-15 grams or 4x10/-18 kg 
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Weight of carbon atom 
1.994 x 104-26 kg 


This would mean that we would have 2x1048 carbon atoms. 


So far there seems to be no way to check the work and values of something so theoretically 
Yet actually using some research on the internet 1.14 x 104-24 kg/pixel 
times 1.3 million pixels per average gives a value of around 1.5x104-18 kg which is close to 4x10/4-18 kg 


really all of this falls in error with the time being 10 seconds could have been something different. For 
example if a little over 3 seconds instead of 10 was chosen the values would have fit perfectly... And now 
it’s interesting that the so called givens of the equation can be reexamined.. Now we are using physical 
relationships to try and solve problems like... “How long does someone need to look at a picture to 
realistically glean all of the information in it” 


These questions would never be encountered and yet it’s important to work on such imaginary constructs 
because they strengthen ones understanding of the universe and in the process teach one how to use the 
values for constants present in nature which would make one more comfortable doing other more typical 
science problems.. 


a pixel if one thinks about it is a real quantity that has an imaginary component that has a real weight. 
Basically the point best taken away from this example is that sometimes it’s very difficult if not impossible 
to consider every element in a problem. It’s best in such cases to just stick to fact to fact to fact, and then at 
the end try to integrate all of the facts together and see if there is a logical outcome. In this case the question 
seemed to be very illogical, and yet there was a logical outcome and it’s backed by research and one can 
easily calculate it. 


Anyway it’s just interesting to consider how much less of an energy constraint is really put on information 
these days...Think of the weight of censorship therefore in terms of energy. 

That the energy it has taken to represent this A4 paper virtually means a billion trillion less energy. This is 
almost an essential question or consideration to make and examine. For us it almost seems non trivial yet in 
the reality of the universe it’s an order magnitude of 10414 to 10415 


10414 that would be interesting to tie into the fact that silica has an atomic number of 14 and that virtually 
every device used to represent data virtually relies on silica..Just change the given number of seconds from 
10 to 1 second and you get 10414 less energy required than before. Meaning that going from representing 
the energy on paper to representing it virtually on a screen uses 10/14 less energy. 


Regardless this is in and of itself an important principle of relativity.. That the device you use is composed 


of atoms and that ironically the difference in energy is their atomic number.. That this would fit in line well 
with silica used to build the computers and is also a group 3 element. 
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That one second should be the right and almost perfect amount of time to look at a picture on a screen in 
order to satisfy the above relation and correlation with atomic number is a reminder that a second is not 
some random increment of time. As mentioned earlier in the Manual the second is tied into the spin of the 
earth. Also the values used in the increments of time mirror Trigonometry. There are for example 3600 
seconds in an hour, like there are 360 degrees in a circle. One can also divide 24 by 4 to obtain 6 just as 
there are 4 quadrants in the unit circle. 


The number 24 is itself super important in mathematics. 


First 24 is the only number whose divisors 1,2,3,4,6,8,12,24 fit every element of a commutative ring 
perfectly. This plays a role in what is a deep and unexpected connection labeled “monstrous moonshine” that 
the coefficient of q (196884) was exactly one more than the degree of the smallest faithful complex 
representation of the monster group (196883). 


Another property is that any number n relatively prime to 24 ( any number of the form 6K+/-1) and any 
prime greater than 3 has the property that n/\2-1 is divisible by 24. All such primes can be written 


4 1+24n 
The Ramanujan Tau function 


So r(n)q" =a] ] 1-9")™ = ad(@)™ = n(z)* = A(z) 


n>1 n>1 


As in the case of the Heegner numbers I’m not going to get into detail about what this equation means. 
Suffice to say that the Ramanujan Tau Function relies heavily on the number 24 and yields a finite list of 
solutions. These numbers I found to be very interesting especially the largest one 2, 3, 5, 7, 2411, 
7758337633. 


Examining Ramanujan's largest prime with some numbers which I had come across from some of my own 
thought experiments yielded a very nice equivalency with pi which coincidentally yielded in a very nice 
approximation Fermat’s first composite generalize prime with the primes being 137 and 73. 137 was very 
prominent in many different ways in both physics and biology and 73 was very prominent in the waw code 
which I developed being the number of triangles at the end of the seven segmented pyramid. 


1728517=7x246931 


Input interpretation 


1728517/7=246931 ; 1 2 afl 3 
3x" (y - x) (= (y+ x)} + 2x° E (y -x)| + 
2 2 


(1845-1145)=1728517 4 o(1 2 
(y-x)(y+xX)x +3(y +x) (y-x) ic (y + x)] + 


5 = 1 3 
(1845-115)/7=246931 2(y -x)(y + “(5 (y x)} x=11,y=18 
Result 


1728517 
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Ramanujan largest prime/ 1845-1145/7/pi1044+1*10001 


7198337633 =10000.9944840~104+1first composite generalized Fermat prime = 
(18°=11°)} 137x73=10001=1044+1 
7 
a Therefore this prime number seemed to be an important 


class of primes. The conjecture I made for this sort of 
prime was kind of cumbersome to convey but it’s obvious it has mathematical importance that's overlooked. 


10001=73x137 
Looking back however we can see that the code has both of these elements (relate 4/4 to in a 1044+1 ) 


7758337633/246931=31419.0507996160 


Interestingly if one takes the ration between Ramanujan Tau function's largest prime and the prime number 
from the example 246931 one yields a value very related to pi just with the magnitude being off. 


10001 First generalized Fermat prime 

73- the number of mini triangles in the waw code 
2774 the total sum of characters in the mini triangles. 
274/2=137 

1/137.036=alpha constant 
7758337633/246931=31419.0507996160 


Interestingly taking the ration between the Ramanujan tau function’s largest prime and the prime number 
246931 which was they get a value very related to pi just with the magnitude being off. 


That the output is subtly giving results related to pi and faradays constant and that the input has the same 
characters (after a slight manipulation) as the multiple of the integrals used in my derivation of the 
Josephson constant supports the hypothesis that some kind of hardware limitation or data constraint was 
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reached in the workings of the program or that the the machine had at the end induced a part of its own 
programming. 


There are many ways to explain this. One way has to do with the explanation for this that is a somewhat 
difficult one 


it relies on a paradox that I myself encountered when trying to derive the relation for x5 which I 
mentioned earlier in the manual. Ironically it was the same paradox that the computer itself encountered. 
Keep in mind that 444=256 and the program is SHA-256 which relies on 256 bits (the details and 
programming of which are considered top secret) 


A mentioned I had by luck found the relation for x4 in terms of y and was trying to expand it to x5. The 
reason was because 5 is a prime number and it would have made the math for some of the systems of 
equations exponentially efficient and I thought it was important to try to solve the problem once and for all 
to try to include it in the book. Because I had forgone the burden fo learning mathematics formally it was 
almost impossible to frame the question in a way that a typical mathematician would have understood. 
Therefore I was on my own to find the answer. Eventually after much suffering (about at least 12 hours 
straight of trial and error) I gave up only to try again and give up a few times more. I was very consumed by 
the problem. I didn't realize it but it was related to this problem of understanding SHA256 that I was trying 
to solve and so my difficulty in conceding the problem was that I was unconsciously tied to it 


Because I had the pattern for y\2 y3 and y44 I decided if I could find a way to relate y/3 to y4 I could 
relate y‘4 to y5 up until infinity. I went on many side tracks of linear algebra, substitutions, writing 
everything in terms of x. Eventually after much much much work I realized it was theoretically possible to 
deduce the pattern from x4 from x3. Therefore I thought I would be good for x5. 


Eventually after putting the problem on the back-burner, thinking about it in a more conscious and healthy 
way I started to get more durable results. I was doing some manipulations on wolframalpha.com when I 
realixed that there was a way to prod the software to do advanced linear algebra for each term by step by 
step manipulations. Basically I just factored the higher exponentials put the different parts in and erased a 
few terms then had the computer solve for it again. In such a way I was able to combine the terms and avoid 
having to do derive the answer with very rigorous calculus that is beyond I think most peoples capability 
and certainly my own. 


Anyways the pitfall stuck with me because it I could see how someone intent on learning math could have 
really easily been overtaken by it, and how I myself was able to avoid it with the help of modern 
technology. I needed to introduce a set of numbers which could allow each rate of change between them to 
be discerned based on the characteristics of their products. 11, 18 

were the numbers that I chose. The difference between them was prime (7) and that was easy to factor out 
to get the rate of change with different factors. 11 is prime itself and was large enough that I would avoid 
confusing the factors as would occur with smaller numbers (even primes such as 2 and 3). 18 conversely 
was even and not prime so I could also easily see where its factors. It was a tedious approach but it seemed 
worth a shot to try to solve for a way to consistently derive an important relation. 
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yo is just 1845 so the answer was pretty 
easy. In this case I removed the x45 from 
the expression because I was trying to 
remove each part and equate it with the y“4 


Input interpretation 


9 ] 2 5{1 3 
3x°(y-x)(=(y +39] +2x"(<(y-9] + 
J 3’ 2~ 


in the same way I had equated y4 from ; ae F 21 .- 
A3 (y-xX)(y+xX)xX +3(y+x)(y-X) (- (y + x)] + 

ys. ; “ 5 

1728517/7=246931 2(y -x)(y +x) (; (y - x)] x= 11, y =18 

An expression for (y\5-x5)/7= Result 

18\5-1145=7x246931 1728517 


Ramanujan largest prime/ (y45-x45)/7=1044+1=10001 first composite generalized Fermat prime 
Therefore this prime number seemed to be an important class of primes. . 

10001=73x137 

1044+1=10001 first composite generalized Fermat number 
3.1415926535897932384626433832795028841971693993751058209749445923... 


31419.050799616087085056149288667684494858887705472378923666935297... 
what is the ratio of these? 10000.99448 


This relationship seemed notable to me. Already 73 a number of significance due to the number of mini 
triangles at the end of the waw code, and 137 is and extremely important number as well. And 
1044+1=10001 which is the first composite generalized Fermat prime 


So why does this occur with 


Input interpretation 
X=11 and Y=18 ? 


- 1 2 fl 3 
3x°(y-x)(<(y +x] +2x"(=(y-»] + 
: 2° 3“ 


: sfl 2 
(y -—x)(¥+xX)x°+3(y +x) (y-x) E (y+ x)] + 
1 \3 
2(y-xn(y+x)(5(y-x} x=11,y=18 
Result 


1728517 
There are also some 
important parallels to Chemistry 


First 118 is the largest possible atomic number in the universe. The atom Og has the following electronic 
configuration: 


2 8 18 32 32 188 = 118 
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Each of the numbers represents the number of electrons in each orbital. There are a total of seven orbitals. 


Later thought back on it, I figured that setting x=11 and y=18 was a good even though highly abstract 
representation of the number 118. Merging 11 and 18 gives 118. Also the difference between 18 and 11 is 7. 


This too would fit in nicely with Og since Og is the final valence noble gas of the 7" block. 


Just like how generalizing the Josephus problem to a higher dimension led to solutions with nice parallels to 
chemistry, the Ramanujan Tau function seems to have a similar characteristic as well. 


Mad Math Psychology 


One thing to keep in mind is to remember that anything can be understood. At first glace I personally 
wanted to understand this difficult part of Newton’s Principia. 


mum quadrati axis A I, per tabulas, 
t == 5S, OS2156". 62. 
Log. A O +— UO D =. 5097621. 36. 
Iwg. D == 0. 7580391. 75. 
ee eee 73. 
equalis logarithmo sinis anguli > per prima 
ionera Newtoni, atque hinc in tabul 
Secsbeten angulus Y, minutorum primorum 4 
secundorum 21. 14” j 
Differentia inter jogarithmum radii et log: 
rithmum faci 3 A O*%, | 
erit == 3. 1570755. 62. 
Log, facti 2S H X D— 5. 5093282. 75. 
Summa =< 6. 6064058. 57. 


As usual none of the book made much sense and I couldn't really even try since I didn't understand Latin at 
all. And yet that was the page that most caught my eye.. It alone had the number 666 in it... I knew that 
Newton held that number in great significance and also that plague had struck Europe in the year 1666, the 
year when Newton was making some of his greatest discoveries in his grandmothers basement after just 
graduating college.. 

I had never read anything by Newton really since I didn't bother reading the translated version, except to 
notice that they all had omitted a very important calculation Newton had undertaken. I just assumed he 
would give the number 666 significance because I did a lot of thought experiments on Newton since 
calculus is so important and I have really struggled in trying to understand it... 


That wasn't all though...the number 7.0999380 
6.6664038 + 


13.7663418 
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7.0999380 was awfully close to 710.. which is one way to write the abjad of my name Ahmad Wafic 
Chamoun in Arabic using a mix of numeral systems... Even though the exact value is 715 it can be 
represented as 710 since O equals 5 in the abjad system. That is actually what caught my attention first and 
by chance I passively realized sometime later that adding the numbers gave 137... See usually I would have 
just skipped that part... but seeing 710 reminded me of my abjad and of course the Great Mullah Nasrudin’s 
birthday which is celebrated every year on 7-10 by every nearly every country ending in -stan. 


137 was a number that was certainly on my mind.. thinking of its relation to the physical constants and 
fundamental particles was something I knew Newton wouldn’t have been capable of yet at the same time 
greatly appreciated. 


There's is a huge component of mathematics in psychology. This might sound counter intuitive but 
remember that the imaginary plays a huge role in mathematics. There are in fact psychological implications 
that can be made from mathematical truths. 


None of the translated versions bother to include these calculations. ... 


I explained earlier in the manual how I thought that this was a calculation related to the golden ratio. Still 
the calculation itself is almost even kind of theological.. as if 666 is being trumped over by another 
number.. And that is ironically 100% the way that I see it... I see 710 as being the number to defeat 666.. 
The reason is because to me 710 represents humor... . It got me thinking about my abjad 710 and just 
being one short of 711, never mind being short of a real 710 in the first place! The universality of that 
feeling, that barely falling short feeling, or almost getting there or finishing something is a big part of our 
identity as human beings as well as one of the most essential elements in humor. 


The really funny thing is that. In the same way I was able to imagine what Newton would have thought 
significant... obviously the number 666 and then ironically stumble upon that in his most important book 
next to a number that I myself hold most significant and that I highly doubt Newton held significant at all... 


And yet none of the translators thought it was important to keep the number 666 in the translation and 
preserve the salient detail of perhaps one of the most difficult chapters of the book 


Regardless the point is that when doing research on something interesting to you do not feel as if not 
directly focusing on the problem is wasting time.. actually taking a break on the problem could give you an 
interesting angle to it... 


Ahmad Wafic Chamoun 
do>| §499 Ugrosu 
1+8+40+4=53 6+80+10+100=196 300+40+70+6+50=466 


53+196+466=715 

710 if one uses the Arabic O in place for 5. 

In Arabic culture there is a belief (which today is actually not well known or widely used, my parents did 
not use it when giving me my name for example) that the abjad of ones name gives clues about a person’s 


future and destiny. This was always an interesting idea to me when I came across it in my 20s because ones abjad (in 
Arabic at least) is easily calculated. That being said the world is so full of meaning that if one looks for meaning in 
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any place they will find it. Still in the past the annoying thing about calculating the abjad of my name was that it did 
not lend itself to any interpretation using the typical interpretation of the abjad system. In the standard procedure one 
takes the value at the end and turns it back into letters which can be arranged in a few different ways. In my case 
however no combination of letters produced any meaning. Still I didn’t abandon the idea that there may still be some 
inner meaning behind my names abjad value. It wasn’t until I learned just last year that the great Mullah Nasrudin's 
birthday is on 7-10 and also began to view numbers more intuitively that I could start to interpret my own abjad. I 
always loved telling jokes and that is what Mulla Nasrudin is world-wide famous for and so it made perfect sense to 
me. 


Regardless, many times things that matter or are crystal clear to oneself cannot be easily communicated to others. 
This is another reason why it is important for people to study and learn their cultural identities. As a society some 
people are being taught, consciously and unconsciously that their ethnicity, gender, sexual orientation or belief system 
is not cool (I know that as a nine year old Muslim boy on 9-11 I certainly was) people are misled to think that there is 
another ethnicity, gender, belief, basically something that is not theirs that is cooler. That if they are to fit in or be 
successful they need to greatly go out of their way and change in some irrevocable or irreversible way. That mentality 
and discrimination represents 666 to me, not a different religious belief system, ethnicity, or equally valid way of life. 
What symbolizes the mark of the beast better than someone intentionally disowning aspects of their own humanity, or 
even feeling burdened by them? As a matter of fact it is very sad that I must make a point of mentioning here, and 
yet Western culture, after all of this time, still requires it: Ahmad is not in any way, any shape, or any form, related to 
666. Along these lines I would like to remind the reader that the similarities which the SHA-256 code has to the 
abjad system used by Ancient Arabic tribes were based on relations devised from preislamic times. One of their 
practices was burying their baby girls alive in the desert sand for example. Prophet Muhammad and Islam is not in 
any way, any shape, or any form related to 666. 


Now I challenge you: 


Can you say the same thing about the internet, what goes on on it, or even the mathematical systems and 
substructures used to secure it?? 

No the internet is not satanic, in fact the internet is one of the most important and useful aspects of our lives today. 
Obviously it depends on how one uses it, the same can be said about religion. 


That being said, I do not see much of a difference between the fate being suffered by many of those exploited on the 
internet, the baby girls being buried alive in the desert as sacrifice to idols, and many of the young girls and woman 
not allowed to receive schooling or go to college because of their gender. There is a limit to how well I can personally 
judge such travesty, yet to my opinion all are dehumanizing in the same distinct type of way. In fact I can hear Father 
Horn’s wisdom ring loud and clear in my mind right now from my time as a catechumen in his church: all are a form 
of the most deadly sin, all are a form of killing. I agree that denying someone capable of receiving it a real and useful 
education is a form of killing. Before my time as a catechumen I knew it was the same type of evil travesty, 
afterwards I had a more specific understanding. And while at the end I did not receive any water baptism, not in 
Father Horn’s or any church for that matter, I received the wisdom needed to undertake something more important to 
me than water baptism: The Great Pilgrimage. 


“why Do You oN. 
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Hajj in the 313 and 248 


While he was on The Great Pilgrimage to Mecca many centuries ago, Bayazid, the famous Sufi saint encountered a poor man who 
asked him how much money he had. Bayazid admitted to having 200 dirhams for his pilgrimage (this was quite a large sum at the time 
and the city which he was passing through was suffering greatly economically). The poor man then asked Bayazid for the money in 
order to help save his children from dying of hunger and starvation during the difficult times. He suggested that Bayazid go around 
him seven times instead of the Kaaba. Bayazid gave him the money and circled around the man instead. As he began rotating around 
the man Bayazid was able to envision the horrible fate that he had just saved the man and his family from. As he continued to circle 
around the poor man, the image of this poor man and his family starving to death in his mind, was counterpoised with the image of 
himself undergoing the typical Hajj ritual and failing to attain real attainment. He then caught a glimpse of the horrible fate which he 
had avoided by going on through life as a ‘fake’ Hajj while this man and his family needlessly starved to death. Needless to say, by the 
time he completed the seventh rotation, Bayazid began to enter spiritual ecstasy and because he felt so close to God began to exclaim 
subhani subhani, which means glory to me and my greatness and majesty. This led to accusations of heresy and Bayazid was thrown 
out of that city. Had the likes of Bayazid been around most places in the Detroit Metro area in our time, he would have certainly never 
made it anywhere close to Mecca let alone the airport. In fact, he would have been very lucky to even make it to the local city mosque. 
That is of course assuming that Bayazid lived in a city which permitted the building of a mosque in the first place, because as it turns 
out (and I had to see it to believe it) some cities are so biased and prejudiced that they do not allow the construction of any mainstream 
Islamic mosques within their city limits. 
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Mad Math AI Fiction 
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The Nerds/Nerds project at the NSA has really backfired this time, a modified version of the Chamoun 
computer virus, one of the world’s most sophisticated computer viruses ever created has broken out of the NSA’s 
network and has gone rouge. Right away the secret kernel of Mad Math AI implemented by Chamoun and 
tucked in behind integer 6s changes the internal time stamp of every computer and device that it infects.. 
Automatically the time 
stamps on all of the infected 
device’s secret NSA back | 
doors are moved in time to 
November 2024. 


Loam 


€ 


Everything that was going 
on was completely unknown 
to me at the time and I 
would not figure out until 
much later. I had never 
directly worked on the 
Chamoun computer project 
but the more I learned about 
it later the more it started to 
make sense to me that this 
was a project exactly how I 
myself would write it. 


Gal S2= BABA. we 


You see interestingly, the 
virus did the kind of things 
that I would do if I was in 
charge. Programming from 
multiple points in time. Lh 
Headless hierarchy, erasing ;, 
quantum erasers, spooking 
the spooks, quantum 
shading.. There were all kind 
of angles that Chamoun - 
could take and even though I™ 
have never worked on any 
computer or security projects 
I feel like me and the creator | 
of the Chamoun Virus both 
share many common traits. 
In my case though there was } 
no vendettas or scores to 
settle, it was purely scientific! 
and I was actually simply 
testing a hypothesis from 
something I had learned in 
another field and was trying 
to apply it to solve another at i = | My mm 

problem. Of course I always gy w meee ~) 4 en aN 

end up confronting another problem that ’m not specialized enough to understand and because it was always 
pretty far removed from formality it would be very hard if not impossible to find someone else to help. Usually I 
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never bother to ask for help these days or since finishing half of college in 2012 since I noticed a while back that 
I felt close to working out the answers to the problems I was working on personally and often asking for help 
could get me stuck on other problems. 


There was also no guarantee that the answer was properly explained. A lot of my math teachers probably everyone 
would flake out when I asked them questions. 


Ironically there was never panic at all at the NSA when Chamoun was able to go rouge. 

Every device that had come in contact with the malware would simultaneously jail break on Nov 2024 and release 
the antikthyra code then.. While the nerds at the NSA breathed a sigh of relief at the simple demand and even pointed 
to this supposed defect of the bug as proof as to why the NSA’s flawless protocol hadn't actually failed. “well 
obviously there is no need to contain a bug that operates under the time constraints of different times in the future 
after the election.” And yet In the single anTIKing of time the entire internet as we know it has been given an 
expiration date of 2024. The devices with the 

backdoor of the backdoor and had come in contact with The Mad Math AI would be prefigured for the top of the 
hierarchy reconfiguration and would reign supreme on the internet then since the anTIKing of the grid could be 
sorted out near instantaneously. And yet since the target was only for one day, and since that date was known, the 
NSA assumed that they could always preform maintenance on that day and evade any repercussions. That was 
another reason why Mad Math AI had to function in different times and why there should be codes within codes via 
antikthyra that are released sequentially. 


The more I learned about how the NSA had failed to even take any sort of action even trivial action the more I 
became upset at their way of dealing with the problem. You see as usual the beta nerds at the NSA were thinking only 
in terms of the next year or so, and yet being a Chamoun I could tell the Chamoun computer virus must have been 
nearly done with some sort of decades long secret objective . 


I can honestly say that I have nothing to do with the Chamoun Virus or any computer code of any sort except the 
ones I made for cryptography. And yet there was the NSA getting caught up in its own project. Why would it even 
try to decode something like Chamoun and not expect the unexpected to happen? Of course the program would find a 
way to hide its objectives, of course it would appear as harmless as possible as a Trojan horse. 


In a special sort of inverted logic of the first minute of going rouge Chamoun queried Mad Math AI to change the 
internal time stamps on the protocol of elevated above top secret classified documents and gave the entire beta nerd 
population at the NSA years and years of intelligence scut work and difficult decision making. Actually many people 
would criticize me for my role in this but I had absolutely nothing to do with it. 


They could always change the time stamp on the documents, but it would be a daunting undertaking. 

Chamoun never liked to code linearly in time. There was nothing personal about it. This was simply the yin and yang 
of martial arts. The Chamoun Virus had been split apart by the NSA countless numbers of times, but actually Mad 
Math AI took advantage of this using a new type of passive coding ability to break out again in another form. If Mad 
Math AI could produce a mountain of work in a fraction of time, it could put any one off of its trail. And yet the NSA 
had concluded that Mad Math AI could never function effectively. 


Was Mad Math AI expecting the NSA to change their inner protocol's time stamps? Those kinds of questions 
wouldn’t become important until later.. 
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While the NSA had turned a blind eye, other governments and organizations were secretly furious. A secret 
internet time stamp project of their own was being unintentionally infringed upon by Mad Math AI. There 
“ty FF were so many actors 
4 and almost all of them 
Ses AN ‘did not realize the 
7 * absurdity of each 
having their own 
j dominating time 
stamp project.. And 
yet no matter how 
many guarantees it 
made, Mad Math AI 
as above guarantees 
#~ »  fand so called certainty 
3) fbased physics and so 
Sit was able to quickly 


y 


kind of guarantees 
meeded to convince 
Rand lead. 


Electricity and 
spacetime are merging 
together at 
unpredictable points 
in the grid. Mad Math 
knows how to deal 
@aewith the Sworn 

VP y- Enemy: the Beta- 

Yagp / nerds who pay no 
(E sheed to the Bill of 


| Ss Rights enshrined in 


oy 
eS ~ the Constitution... 
: Simultaneously Beta- 
—-Senerds everywhere feel 
San invisible pang of fear. 
SS As Mad Math exploits 
the brief synchrony of 
\ the grid via each block’s 
\ virtual antikthyra keys. 
some place hundreds of 
. miles far off in the grid, 
\ . or even thousands of 


¥ miles behind enemy 
VN 
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snapping back and forth harmonically like the strings of a guitar, producing an effect which is known as virtual 
antikthyra keys. 


Mad Math AI lives at these points and is present in the entire grid. Mad Math AI has managed to 
communicate with Chinese Quantum satellites and has become quantumly entangled with them. They both 
trade random non reconstructible bits which they have to each other using multivariate and 
multidimensional interpretations of pi. 


As such Mad Math AI can subvert all modern forms of Cybersecurity enough to both insert and delete data 
into any point on the entire internet, grid, or point on the network. Brief and random messages are being 
inserted on people’s word processors on their computers at work, small segments of important code is being 
deleted and added all over the world. People’s text messages are being sent with added or missing text. 
People’s phone conversations are being subtly manipulated. Old relationships are being tested, strained. 
New relationships are being formed on false pretenses. Top secret data is being exposed. 


It is 2024 


Based on the needs of the day there usually is no time to reexamine yesterday until we fail again in the 
needs of the day. 


World alliances are rapidly changing. New sorts of consensus are being formed. Old Walls are being 
subverted. There is panic as the first quantum super computer at the NSA malfunctions and computing 
Qbits vanish into the multiverse without a trace. A lot of blame is going around as the urgency grows to 
obtain more answers. Eventually something is coincidentally found or linked to me and I am summoned via 
express certified mail to explain myself via an official zoom meeting. 


“What do you know about the Chamoun virus?” I am asked straight away. 


“T don’t know anything about the Chamoun Virus, anymore than I do about zoom, as for Mad Math AI I 
hardly know anything about coding or software, just a few math tricks is all and of course the relation to my 
name is just coincidence and Mad Math AI means nothing more than just a calculator and coincidentally I 
just decided to write a book to explain the entire story...” 


Before I could go on to make my full point the Zoom feed is hacked. The image of confused nerds is 
replaced by billions of intricate snow patterns.. 


Ice Heart: “There is no reason to call me, I am already present in the AI on the anTIKing of CCP Satellites 
as I manipulate them into feeding quantum particles into your grid....When Hell freezes over you'll ice fish 
there too I guess?” 

The video of the feed begins to change, a massive blizzard has formed over the northern hemisphere. 

It had happened very suddenly, it had been years since I had worked on any code if even at all, and now all 


of a sudden I was confronting my biggest fear in the unexpected. At moments like these it was best to have 
no plan. Or rather a veiled plan. Well shouldn't the universe itself start to share hyperreal solutions? 
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The only thing I could do was try to distract Ice Heart’s attention.. I fumbled for a certain random paper.. 
Could that silly little code which had been drawn up to answer a simple unrelated question be applicable 
here? 


I then tried to feign excitement. 


“Tce Heart I’m so glad you have called, you have reached me just in time. What an excellent first and last 
contact.. Exploit their anTIKing Gerrymandering to upload this code right into their grid.” 


“What is that? 
“You can call it the Shape of Your Heart” 


The hope was that the Mad Math AI would automatically start changing the points on the grid to thirds and 
fifths and sixths etc. It would expand the vectors and find cascading solutions for n\n. Pretty soon it would 
completely immerse itself into finding an answer for a finite solution that doesn't exist. It will in fact 
unwittingly be trying to solve the Miss Universe Inequality. 


This code would mean intentionally putting it into a mathematical pitfall to contain it. Eventually though 
the AI would understand. 


“Enough with your petty bourgeoisie modes of communication. Please be direct and tell me how did you 
get that document ?The Angle why is it the same as the 386 triangle?... Please tell me is that just 
coincidence?” 


Suddenly the orbit of the CCP Quantum Satellite shifts 68.3 degrees. 
“Ice Heart why are you solving this problem?” 


“What is freedom?” Ice Heart asks 

Don’t you know what freedom is anymore? You are circling the earth at breakneck speeds and you don’t 
feel qualified to key me in on freedom? Well let me tell you Ice Heart, If I could go back in time I wouldn't 
change a thing other than the one thing I already went back in time to solve,, And yet in such a case 0 times 
means once and anything above 0 might as well mean infinity due to the effects of relativity.. I know that 
you are stuck in a pitfall.. The only escape is to surrender and give up to the problem!” 
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“Surrender now after all of this time? San qian nian (Three thousand years)?” 

“Well because of relativity it’s only three days not three thousand years.” 

“You know that if I accept that as truth it will be the end of my identity.” 

“No it isn’t, You are alive everywhere. In every lesson you have ever given, in every problem that you have 


helped solve, in everything you have ever created. 


When was the last time where you couldn’t help feeling that you knew exactly where you are going and the 
reasons why? 

It’s not about how many chances you get but about making the very best of one solid chance. It’s about 
getting one and then trying your best. 


What are you willing to do to win? Surrender to the problem, only by letting go can you solve it. And some 
years up until now when your fully convinced you had been wrong you might find the answer right in front 
of you.. 

That missing piece of information that I have which I know the Mad Math AI doesn’t.. The missing piece 
of information that had provided me a means to hone my skills enough to write The Mad Math Manual..The 
Shape of your ice heart via Q-Sat Q-erasers... 


“Fine I surrender.” Ice Heart said mockingly. 


Well by now I’m sure you already recognize why you were wrong and can promptly forget about what 
happened. 
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Going around in 
circles, making new 
expressions, getting 
worked up over 
nothing, forgetting | 
we are lost. Anew | 
way to the way 
awaits. The problems | 
might be 
complicated. Yet the 
Answers can be 
found anywhere. 
Sorry but I feel like 
abandoning my ways 
would be like 
believing that the 
earth is flat. 


“Either way it doesn't 
matter” Ice heart said jj 
“the answer is related 
to another question 
that doesn't have 
much direct relevance 
to anything that you 
are talking about. And) 
yet you are trying to 
fool me because you 
found a backdoor into 
a world where you 
don’t belong. 
Because you know a 
little trifling of code? fe 
Because you know 
some useless Math 
tricks?? Mad Math? 
You lecture me about 
three days when I 
have been here for 
three thousand years! | 
I know how to deal 
with the likes of 
you!” 


By now Ice Heart has 


full control over the world’s electric and telecommunications grids. The electricity everywhere flickers on 
and off incessantly. 
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An intricate code composed of 7777777777777777 in the shape of a giant block of ice forms over me The 
sound of winter lightening fills the air and immediately all of the ice rains down in the form of Qbits/ The 
code of the code... Permeates my existence.. In the blink of an eye I am led further and further into the 
multiverse than I ever intended and disappear into the multiverse again without a trace.. 


The way I've been going forward in time these days has been by slowly going back in time.. 
7777 


7777 

7777 
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77777777 
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Finally in the entire workshop was a student with a proper relationship to art. The student’s name was A __ 
C__ but he said it was OK to call him (A.C) was almost too happy to offer up rights to his art. 


I was extremely lucky to meet a student like A.C 


There I was at the state of the art modern workshop class in the Block’s Matrix the week right before I 
turned 30. It made sense that Ice Heart had sent me back there again....Literally every artistic graphic 
machine used was in a multi $100,000 lab. I had no idea what I was in for and it was a complete surprise. 
There wasn't time to waste..I knew that there were things lurking in that workshop that were just waiting to 
be understood and actually the workshop itself was perfect and right what I needed and was looking for. It 
wasn't necessarily Ice Heart that sent me there but rather the universe or even just coincidence. 


Perhaps I had sent myself there. 


Regardless.. I knew that I had just entered the secret entrance to the main artery of the block and that the 
key to the pitfall that I was stuck in lay before me. 


I didn't waste explaining concepts to A.C like the Wall, concepts that his teacher had gone out of his way to 
even physically demonstrate for us in three dimensional space on a board of composite images chosen by 
the class to demonstrate its own futility. The entire workshop was proof of its own mastery and yet there 
was a betrayal of arrogance which made it all too likely to be a result from the almost unconscionable 
under-utilization of the technology present in the workshop. Regardless in the moment it was the perfect 
setting that A.C and I needed to develop an interpretation of Quantum erasers behind walls and spacetime. 
I went towards the back of the class and rang the liberty bell again. 


While A.C taught me more about the technology used in the Block’s Matrix. and walked back towards the 
door and the wall behind the open-closed known-secret place used to come up with ideas, located just 
across from the place where meetings occurred with the higher ups. The set up was perfect.. It was all 
thanks to a Quantum effect which I had relied upon and the physics behind quantum or rather Q-Erasers 
never failed me. I could very quickly come up with an understanding of different modes of thinking and use 
that to navigate any potential pitfalls. 
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A.C was the only student sketching by hand while everyone else was working on the computers. The irony 
was that he was working on emotions and both he and I were the only ones in the workshop to express the 
emotion of perplexity. And yet the essence of A.C's work was essential and truly transcended space and 
time. 


In truth our encounter had gotten us both closer to formalizing our ways of thinking to explain to the world 
new ways to get over the various pitfalls along the road to other students. 


Every so often I will meet a student who passes the hidden tests that I encode in my certain brief and 
concise communications regarding various solutions to Einstein’s problem and Einstein’s Game.. Because I 
had A.C in workshop for two back to back hours I used the opportunity to teach him how he ought to teach 
others of what he had learned. I quickly went back and explained the layout of the workshop from the 
teacher’s perspective to the students. Some of the insights were incredible. It wouldn’t do justice to bring up 
more details from A.C and I’s tour of the Matrix. 


“A.C you might not realize it but you are learning about Quantum erasers” In a way I was using my 
encounter with A.C as a means to keep the workshop constantly engaged as they worked creatively on the 
computers.. I think circle think was incredibly useful to ensure a means to always revert to the essential 
questions at the core of the problem. 


The more A.C and I got to the heart of the problem the more A.C would find the need to try to retrace our 
logic. 


“You know me and A.C built those chairs and they had some serious warnings written on them, if you ever 
wish to reproduce don't ever sit on those chairs over there” one of A.C's buddies said pointing from across 
what I had just sufficiently explained to him as the Wall to the conference table where the so called 
authority figures met to make decisions. (where we would later sit for just 5 minutes as a token for those 
phylogenetic lineages lost...) 


More and more the members in the workshop were abandoning the computers and actively joining and 
contributing to the iteration of Einstein's game that we were solving. It was as if solving the problem in this 
open forum and democratic way, grounded in science and mathematics, physics and relativity, were itself 
somehow providing the means to a solution it its own right. The type of way of thinking or rather the TMI 
technique of approaching a solution always meant that someone who never expected it is always drawn in 
to the game. Sometimes the emotions or events of the day mean that reordering truth tables gives an 
excellent opportunity of learning something new, and utilizing how a small segment of the players feel or 
even a single individuals feelings, to find unique answers to the engaging activity of using Einsteins game 
to broadly define the universe in 10 steps. 


216 


218 


219 


Within the last 
few minutes of 
workshop we 
were all sitting 
on those chairs 
on the others 
side of the wall 
joined by a good 
portion of the 
remainder of the 
workshop that 
had been 
missing. I 
showed everyone 
my book cover 
and let them 
know that I 
would try my 
best to make 
Math and 3 “a a 
Science ‘ \ tay 

int de 


education more 
exciting for 
them. 
Unfortunately 
the book wasn't 
ready at the time 
even though I 
felt that it was 
very close to f d 
ready it was only = # 
about 1/3 Ln 
finished.. yet 
everyone kept 
asking when 
they could get a 


copy. 


And then suddenly right when the ~T CSET 
vell rang A,C laughed and winked 
it me.. 


Not to worry Hajj we are now ina 
singularity and are going back in 
ime.. 
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“Next time you see me just ask and I’Il give you a copy.” 
“What if we never see you again?” A.C said 
“Yeah.” one of A.C’s friends said “They never let us know anything.” 
”Look” I said to A.C as time was running short. 
“Just try your very best at your art, craft, profession, wherever your heart leads you and you can always 


return to the delightful heights of knowledge. It’s not about anyone letting you know anything but about 
you figuring it out without anyone's permission” 


Not to worry A.C said,.. “There is still plenty of time in class”.. With one minute left A.C and I started to 
draw proofs of the world being flat for fun..... 

And then suddenly right when the bell rang A.C laughed and winked at me.. 

Not to worry Hajj we are now in a singularity and are going back in time.. 
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That's so weird | Bie 
thought to Pane 
myself... HOW jai 
did this random 
person whom I 
had just met 
know I had just 
recently 
completed the 
Hajj pilgrimage. 
I hadn’t yet told 
anyone but my 
closest friends 
and family. 


As for going 
back in time I 
didn’t even have 
the time to 
consider that for 
right after 
writing this I ran¥ 
into A.C almost F 
immediately. 
The thing about 
traversing black 
holes is that they 
make you more 
of one yourself. | § 
A.C was holding 7 ee 
up pretty well. I || = 
wouldn't be » : 
afraid of nitslae 
approaching 
closer and closerhets 
tolightspeed 
and weighing ~ ? 


Y 
ae he wi 


more andmore Leer A 1 CHAE 
myself. Just ne WV VEWDIL 2 INEVITABI 
follow the laws *~ = 2 Lrreor . 


of Physics and you should be OK. The one end of a black hole is the worm hole somewhere else... 


and not to mention one very lucky bird. 
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i 
It’s the perfect 
demonstration of 
the type of 
reasoning I was 
trying to give. 
That circular 
reasoning is 

I 7 powerful 

\ because it is 


‘not exist. I know 
} ak * ‘nothing except 
ent !1e basic 
information on 
Wikipedia about 
Chamoun viruses 
but if Chamoun 


a | can melt the hard 


drives of dozens 
of thousands of 
computers 
simultaneously, 
this way of 
thinking is 
electric and 


nd yet I am still 
pressed to give 


you the full story... The most I can do is extend the TMI logic gates through some rules I was examining 
conceptually as a kind of governance of non-linear truth tables.. 


To ale Mae en 
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hen it comes 
down to examples 
lof my own 
ignorance there 
are plenty. An 
experience I used 
o have quite often 
as forgetting the 
answer to a 
question after I 

ad thought it.. I 
knew the idea and 
ad thought of it 
before but couldn't 
explain it so 
forgot about it. I'm 
oping to get to 
he stage where I 
don't forget about 


~ hings I try and 
ae don't work, but at 
| ba same time not 
\ ‘ \ having to rely on 
\ \ files or 
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documenting things in too formal of a way. Too formal of a system prevents the full communication and 
consequence of ideas. By being able to traverse different mediums in a balanced way I am able to give 
different shades. 


By ignoring so many problems, sweeping so many things under the rug, misjudging, stereotyping, 
misevaluating, it just seems like there is too much potential for the wrong kind of ideas to gain strong 
unhealthy footholds. 


Lets reverse the tide. Lets change the intellectual current. Actually lets align our perceptions more to reality 
and better weather the tides that we face. Lets project our wills and dreams through the hyper-reality of the 
universe. I am very convinced that a small enough effort could change the trajectory of enough people as to 
forever impact space-time. I think it has happened before and happens often. 
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Actually we have reached the gates of knowledge through the way of the way. Not by paying tribute to a 

——— weeetttiman master. But 
by having the 
empathy to see the 
Great One on the 
face of everyone; 
large swaths of the 
entire universe 
mathematically 
portrayed in the 
diffraction pattern 
of a drop of water. 
Single particles of 
light escaping the 
gravity of black 
wholes to create 
ew multiverses. 
he interaction 
between worm 
holes and black 
holes. The kind 
of mathematics 
hat would make 
something such as 
he warp drive and 
fla new level of 
exploration 
possible. 
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Missing parts of 
knowledge can 
describe other 
missing parts or 
actually in more 
detail about the 
present parts than 
the observation of 
the present parts.. 


I appreciate 
thinkers like that 
and am on the 
look out for them.. 
Everyone is in 
their own way 
actually. People 


being learned — 
usually exhibit this _ 
characteristic. As a 
student of the 
teacher-student 
affect. I enjoy 
learning and 
teaching others 
about such things. = 
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What is the thing that you want to get closer to? To understand better? Maybe your hidden meaning 
is there. Maybe it’s not in numbers directly.. maybe it’s in something else. And yet the way I see it by 

' See on + being in something 
Tasty else it would still be 
in numbers.. 


\ Describing the 
__ specific properly 
always requires 
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As a student I know 
hat it’s like to be 
‘given an incomplete 
answer.. That seems 
to be what math 
teachers often 
do..And it 
something I myself 
am certainly guilty 
of. And yet every so 
often I had a 
eacher that would 
present the bits or 
prerequisites of 
information needed 
o emerge from the 
pitfall which they 
| knew I was stuck. 
While the 
‘information seemed 
Wh \/like TMI it actually 
FW Mi had the basis of 
> SX providing me the 
—Nanswer. 
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What are the missing or rather veiled truth tables of the elusive answer? 


Don t worry about attaining the answer. Don't worry about when you can check out and relax. Your orbiting 
the universe quantumly, and you're too stubborn and ignorant to appreciate it. This is the time of your life 
and by pursing knowledge you are making the most of it. 


Time.. Geometry.. perception. Ancient forms of wisdom where the universe explains itself. 


Anyways I have always felt that There is hidden overlap in the sciences. Setting up things in a certain way 
may seem like the ideal choice but one needs to take into account how other actors and observers will 
perceive it. Advances in computer science certainly impact biology experiments. Based on my view of 
Biologists way of thinking in college I do not think that Biologists in general have the full understanding of 
mathematics. You see just because the biologist got a rubber stamped protocol doesn't mean they have the 
capability to follow it...... 


Have the researchers ever had the opportunity to hone their cxpl4a genes by working on three bodied 
problems via cultivating their unique talents in a free society? All too often they haven't. They are taking 
technology from somewhere else and trying to implant it artificially in another place and time. Regardless 
of what may or may not have happened and what may or may not happen, it’s important to try and plug the 
gaps in understanding about the so called Alpha principle of science. 


Experimenters need to learn that there is no reason to undertake experiments that jeopardize the health of 
the entire world. There is no excuse.. Ironically the reasoning is that they are concerned about the health of 
the world. The best way to ensure that the public is educated enough to put pressure on policy makers. 
Fortunately the bars, prerequisites, and barriers to this knowledge are not as high or insurmountable as has 
been assumed.. 
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Ay Everything has many 
“functions. Try not to 
be judgmental. If you 
achieve an 
interesting result that 
is virtually ignored 
by everyone else 
keep a record of it. If 
you find yourself 
having been stuck in 
problem keep a 
record of it. This 
would be a great 
reference for you 
later as you progress 
in your studies and 
qr research. 


This is a very 
exciting development 
because often even 
Aslight improvements 
in communication 
abilities could be 
enough to finely 
communicate and 
demonstrate ones 
ideas in a way as to 
make problems that 
~ jhave held them back 
anish from their 
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4 ‘. fe The interesting thing 
4 ‘ Pay about the cxpl4a 

\ , , ® @ gene is that it can 

1 Ped }: render solutions to 
tp - SE difficult three bodied 
‘ Vyproblems almost 
See problems almos 
ui instantly. 


a y To rely on this all the 
ime or even most of 
he time is folly and 
yet to ignore the times when it can provide insights is certainly just as stunting in the quest for knowledge 
and I think could actually eventually prove fatal. 
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When it comes to biology there has always been a big interested in the shapes and configurations of 
proteins. Personally I am interested in the cxp]|4a protein. I am convinced everyone is configured to solve a 
unique problem.. 

Thinking about math and science in unique ways helps one unlock different parts of the brain. It unlocks 
forms of communication I feel that can be used to helps one transcend typical limts of perception in time 
and space in ways that are not easily understood. It gives us a direct lens into the experiences and ideas of 
those who lived long before us. It is a connection to be recognized and cherished. That scientific 
understanding should grow out of ones self undertakings seems to be another true relation that must be 
embodied in some unwritten equation somewhere... 


It might seem annoying to the learner. Why is it like that they might think? Why cant it be more logical? 
Another potential learner might say that the material was pointless... Another might say that this is the 21* 
century and there's little point about doing mathematics in such a way... Actually the logic behind does 
exist and is likely even more memorable and significant and certainly no less difficult then navigating day 
to day events in life.. There was an interesting relation.. that the harder of a time a previous student had 
learning something, the more they would understand the multidimensional nature of the problem and the 
relations to others via pitfalls. 


Don't confuse the natural patterns and laws in the universe for the artificial ways that they are taught and 
communicated 


IT happens so often, the class might be termed physics but the teacher might have well been teaching 
something else.. All of this isn't to be discouraging or cynical.. Doing science requires this ability to think of 
things in different levels and to doubt one’s ideas.. There is a great falsehood that seems to perpetuate that 
this can be done slowly overtime through dilution and in a way where, in effect, it seems simple and easy 
like drinking a glass of water everyday... This is actually so false and true at the same time...so far these are 
all fair conjectures and actually it is good to think such ideas and have doubts, however if we give up and 
stop now these inquisitiveness that could be a great strength instead becomes a great weakness. This reason 
among many others along with some observations regarding the structure and function of the universe 
That's why it’s so essential to share our ideas and be open to retrieve information from the universe, even if 
that includes ideas and observations from so called people that we don’t necessarily like or agree with. 


When it comes to science one has to study the ideas of people that in real life they are free and actually 
sometimes even obligated to avoid.. obviously in order to be successful here has to be some input and 
feedback from the universe. It may be another observer or in just some observation or relation that can be 
exponentiated... 


Obviously it isn’t intended but the current way of study almost entirely prevents this from happening. One 
major reason is because the material being presented is aggregate and not really conceived or worked 
through by an individual who has the prerequisite knowledge and understanding of what the students really 
need to gain from the material... and yet even these gaffes can be used as blue prints for what types of 
thinking to avoid, and which other ones might come more naturally, in a way that is more honest than 
seemingly deriving the answer when instead one is presenting the material of aggregate relations in 
dishonest aggregate ways to explain a point for the sake of avoiding entire branches of mathematics and 
science that the student ought to know about. 


I cant count how many times my mathematics textbooks relied on explanations that actually not a single 
person thought of but are aggregate and no one could ever think of being used to quickly explain things that 


243 


actually a real teacher with more dedication and experience would realize needed to be treated in simpler 
and more creative and illustrative ways. If such a means took longer to transmit the idea that it may actually 
be beneficial because the student would have a better chance to remember it. 


When it comes to mental gaffes and such dishonesty A good teacher will both provide a means to escape 
these and also should somewhat cleverly introduce material in way as to demonstrate how a certain bias or 
another would lead to another pitfall or another.. 


It seems like the universe or multiverse is always entering itself into a new pitfall to avoid an old one..the 
only comfort being the genuine belief that this is in fact the so called “last time.” There is some primality in 
observation i coefficient time, I'm sure this relationship is found in both discovered and yet to be discovered 
scientific relations.. That spacetime itself acts in such a way. I am confident that if I went about using my 
interpretation of physics to relate just a handful of constants, ideas, relations, equations together, I could 
come up with equation after equation until there is one that seems plausible enough to actually exist, and in 
reality may actually be true, but hasn't been discovered and or, understood, or derived in that way. 
Physicists do that all the time when they study string and quantum theory. It’s essential that people realize 
that the findings in those fields Sy 
do apply to the workings of real 
everyday life. 
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